June 10, 1952

Filed Nov. 30, 1945

FIG. 1

E. L. HARNEY
BRICKLAYING MACHINE

2,599,552

26 Sheets-Sheet 1

. ( T

LLF:;::::‘:—:-::T:::q

i

A Y |

Jrventor
ELBERT L.HARMEY

%MFHM



2,599,552

E. L. HARNEY
BRICKLAYING MACHINE

June 10, 1952

26 Sheets-Sheet 2

Filed Nov. 30, 1945

oog

>
w
N - g
2 g
-
T o ¢
o +
T
o
w
m
| nmm
]
ocC
&\ g 88 pge  zor  OBF
VA
A R R
OLE
ool ‘khw GUE, FLE
fi2 gog [ o6 % | 2E
s98 i
7ce h«mWﬂ
_ TollF.2e2. ser
B \@v Ik VA - 7
rﬁ« o6 ©UOZ
oos ooz ogoz Zer
Lo egoz _N.o_.m : 68



June 10, 1952 E. L. HARNEY 2,599,552
BRICKLAYING MACHINE
Filed Nov. 30, 1945 26 Sheets-Sheet 3

;]wuwvtofo
ELBERT L.HARNEY

By WW\M&-HJ@%’



E. L. HARNEY 2,599,552

BRICKLAYING MACHINE

June 10, 1952

26 Sheets-Sheet 4

Filed Nov. 30, 1945

erwm"

ELBERT L.HARNEY

Yornanyy

TMacers N

= ¢ |IF=— / |
W e z = Il I =
or €l R - s 1 T o ,
2 nee I reez
PEE  zzz gcp rEEEZ 6O rraz
2 |_|v. 28 | N b vop L /- ﬁ i { Ww/ =
ore — D REEEEY Zzop = ape {° e
IR AN === === — =N SRy, NN
[ Z L ::: zoz/ EQ
P Ao mlesvton === A A
= = (773 N 2 = N 4 g (044 T ‘ ] ﬁw
- i 268 LB oc
7EE vwwﬁ ser ] 75 K@% 29¢7- LI O—9¢cc 7
=
25 |[T9:2\ |pog 997 22 %W\W. »oEr I
ose 20k, i e v 908 = gl
F i . ; [ [ [ e ]
54 T [ oe gorz CHE 7 | P08 m e ; T
25 oL r28_gore llﬁm_ i ze2 , lwl ililil \T 7
) 0 | I H
! L __llrll H.HW_.V 2 28z — D\MNN : q “ cor m il _M— _m \
: T o0z w E2 Ll i i S ,
r4 //. 771 z ooz , 9% | _ szl | ; gy ,
95 \ = = i B
o5 ] por m\.\ ZE/E pras bo %\ﬂ ELs
009 | zoe 500 A %12 gos o ) yof
bos 09y 50022 s Yrez 190 205
ZEY B2, {214
ErL P \
) e &7 : o ;J L r9¢ . e
s 257 wr Gri 2 | = — —
025\ 990 / I _ ’
zzr
50 ’
=0 g v 9ld



June 10, 1952 E. L. HARNEY 2,599,552

BRICKLAYING MACHINE

Filed Nov. 30, 1945 ' ?6 Sheets-Sheet 5
FIG.5 FIG6 ..
e (2498 / =o6o

2/
2L TLI8 E/R0 42 2062 288

L =N T T
REO! 75> ] Ly ) o 7 ~N
. S Z3E ) / [ 29, \
//| ’!!ﬁ%' A Y
1\ oA, 7;’/ A\ T M
256585 Yo\ %5 \Y AL A
A 227N NGz N ¢ |
SRS Pkl Ve 52
2170 ‘?;,‘lr@/\\ir:\’r"\& O//?" NP 20
f’/zjxg /-/ PN 2l 7 2osz -\ 98
g WKIN 2072
AT i
S SO ."-/\‘ ""!" .33; Zozo
ZZ\XQ"\\\{/Z ‘a._\""‘\"g 2326'
1| 2og92. T2 ‘!‘Q“!" = 05536
Zoog\ \28%_ 1A
236N\ Zeso AN 22 432 ]|
' A\ i
\@ @\\ V2 B ]
F095—= \Jr\«\\‘) 2N 25 A
N2 430 oY
e /
7 673\/2/22424 . \\ ///
L] B S

Jrnventer
ELBERT L.HARNEY

Ry Wacen c-Hd:@QpJ
Aiwornays



2,599,552

E. L. HARNEY
BRICKLAYING MACHINE

June 10, 1952

26 Sheets—Sheet 6

Filed Nov. 30, 1945

oL8 — |

Il .

| ]| I 1

U
gog (e/om]mm]

[ o | | | | o

—.
|

e _|E—=3== | )l

I!

Jrwentor

ELBERT L.HARNEY

Moren + H #Am;‘yuw

e 285 9/

EPARGIE]

I 2t



2,599,552

26 Sheets-Sheet 7

- . = -
7oy mmwm_w —WQwW

E. L. HARNEY
BRICKLAYING MACHINE

June 10, 1952
Filed Nov. 30, 1945

7 >
DTS ﬁ ] M
902 i : y
(BN #08, 925 994 A x
- — “ b
— 3| - e
| - ” —
dozz| 98 7, o
zep i
\ 0622 108% _ a
26t | ~ =
o5t -l g w
Xy -
oL 2E/2 oL
- - - = |ﬂ|'“_
, L.
\\/// \ \\..'I.I...IA\.‘In .\\,lt T

d . B -~ . _ y
7 Hﬂ(\\ \\\\ e */ /2 gor .

| Lot 2
T sl . Yo

7 e -7 "oor] 07, =9

. H \ ‘ o] Wz d
ror 2 Tt Bedess| ™ _ / ﬂ/»%
_ == — [
XUt S 222 dos N[ Emﬂ%hmv Y T esr oz

g (905 _ 057 Gotr 5 \\N,\b ol
" 57
(eer | od [oov
o7
ror 797




June 10, 1952 E. L. HARNEY ‘ 2,599,552
BRICKLAYING MACHINE

Filed Nov. 30, 1945 26 Sheets-Sheet 8
. 722 772 764
&/E 8/0 809 727 L T2E
8/2
- S iy TIL T8
32 ; N
2 2 WO FIG.10
&) N
2L 76 \ A0 \\/ X200\
o1 "\ /A XX 7 ‘\\ 70
i - P o] 2
8/8 A 1; PN 1) -7 43,
1) /808 <
430 i TR\ g0 \7/ -
a5z | 1B 6 l\k 756 \OW AL |60
822 s B2 N 720 733 4 70 P27

- g
I I' B

NN (13

prya | s34’
482 Ry~ 954
S i 850
12 N a2z
FIG 2 <N ~
838
874 N
| 836 = Bt
12 Ssz4 — &4
FIG. 856 ' i e >
. ; AT y AN
, [(H 005 goa) sze. 457
i - . T 840
N B . 2 L —
- /
&zz -\
E38 y’ .

12 ELBERT L.HARNEY

%y %M.LHM



2,599,552

26 Sheets-Sheet 9

E. L. HARNEY
BRICKLAYING MACHINE

June 10, 1952
Filed Nov. 30, 1945

SEETSES -y o]

/
LS LS ~ m
2 © 7 {Jr00 O B 3
L8998 3
— = S
T S o U ocey
| o8 | 209
% oo | _eg B sus

=T T

065 pac
| Yeas/ ero 28

L @) 6 =529 W | _ oo [ _
; . "f e o wes. geo 7
- — - E—— A _IIJP - ——t \ .

fes 009 ols M ras. 02 old

! 12 por

ELBERT L.HARNEY




June 10, 1952 E. L. HARNEY 2,599,552
BRICKLAYING MACHINE
Filed Nov. 30, 1945 26 Sheets-Sheet 10

FIG.22
1364 o2’
638" —l—
=
E 700
6592
hY
1364 634" 694
1 Il 632
692\ L B
633 627 =
638 e / 86
1330 /
/400 NV o
1424
422
1426 634
P A7,
1332 30 o
Z502 s202
468
| —
634
49

F1G.46

/242

" s 7
a8TS A — FIG.49
T i I /322 66 | /346
! yar-
- e | R e O A e v
//‘(8\,
49 T
1146 LG
A7
Nl B A ‘ Z]ywv/rvbcw
1 ELBERT L.HARNEY

Ry Marons H%



June 10, 1952 E. L. HARNEY 2,599,552
BRICKLAYING MACHINE
Filed Nov. 30, 1945 26 Sheets—Sheet 11

234

IJ30

R

N\ \¥¢

U
&6 ‘ 7%, \_"Jl
y

i ." A

658 N
— \
N
634 N
N

N

NN . \

X N

N N

R IR

N \

—t N

[\

N

ey

_ A\ttt

S7E



June 10, 1952

E. L. HARNEY
BRICKLAYING MACHINE
Filed Nov. 30, 1945

2,599,552

26 Sheets—Sheet 12

Do

)

o2

JIVUG’/H‘\'M».

ELBERT L.HARNEY

M*H%s



2,599,552

E. L. HARNEY
BRICKLAYING MACHINE

June 10, 1952

26 Sheets-Sheet 13

-Filed Nov. 30, 1945

008 (2423 o6 .
0 L
.I.VVVW\‘VVVWW’" ce/ c 4 I —L .Ww > < MA
U ot Ty 8
' €99 m & m
e 2 <
$06 . A
-}
\\\\\\ =
/ =
j/// 3]
N E?1??, a0 £

llﬁv e
z0p oce/ Nm

206 srar 922 vaN\_
Jf—\ ’
| e + = &NN
m—— AN %Ib T
| vrsz
224 Py A =
— 569 & : _.  — =
- /
D 269
ez 266 e on 7
L
808 Z0Z/ c LoNLrE
S So27. LA
i ,005Z > L3 s
(el otz
I*l\ - oo/
@ T o *J. £o0r-
L\ ge €| 2057 hé\wm, 6¢ gop
ZE0r A 4 N Eee
TT Foce P«ﬁ..\
P ,
768

K77 »60s
r— \\ o
— 1 (I | i
&rr . ~+2 N i 99//
OF!
2vos 20057 Okor _EO% 1109/ SEEN T80 - m 66 . I/IT
2 "~ €/0/
DO/ )i = =
e 2 33
226 ZO. voos | z66 [ 066
o2or N\ . _ =]
ke G0, PE 200/ 000/ " gpe” zhe 996
\ ANZ124 ~}22
e ‘2t 0)) A 5
2
0/¢Z
>0
4 :bm. WN.WG\ o
O/,
i oy zeoy QN O_h*
gecr
g
—_——— I..J\\J\o
T

=1 Q\\ QQ\\



June 10, 1952 E. L. HARNEY 2,599,552

BRICKLAYING MACHINE

Filed Nov. 30, 1945

FIG.27

N/ el
Vel sy

Qs Uy
//7/5§ ‘el NY

AR ALY

26 Sheets-Sheet 14

7360 ¢ FiG.47
zZ
7
FIG48
vz w58 s
/
18] Iy
I
I 1|
i r': |
1355 S~—
982 36D FIG.29
| /;0/8 § 7008 j/o/a /022 38,5 ) :,]wumm
/o"/ﬂé> : oo ELBERT L.HARNEY
" RAERA A A A .
““'@\-‘ T 0 T
J/0/Z
/006 % _ /020 10/Z ] Py ’l’V\ “H :l‘ m
~L-3ep Elitornays



June 10, 1952 E. L. HARNEY 2,599,552

BRICKLAYING MACHINE

Filed Nov. 30, 1945 26 Sheets-Sheet 15

SIWM’V{'M
FlG,42 141 ELBERT L.HARNEY

=4 Macon, H%




June 10, 1952

Filed Nov. 30, 1945

2,599,552

E. L. HARNEY
BRICKLAYING MACHINE

26 Sheets-Sheet 16

~
NN~

~
A

~

RIS
3

AN

ANN

AN

"

174

i

N

2L

% /2707
4

!:§§5, /272
/2L

20,

e

v
A

K

JPW@YM
ELBERT L.HARNEY

%y %M+H%



2,599,552

E. L. HARNEY
BRICKLAYING MACHINE

26 Sheets-Sheet 17

Y7

208
gper
2z 79
oL/ | ozy
| -2 || _
296 | ezl
! (324 00
i LBEEL, ;
PO Xoeer A ) I |_n
i Vo ¥l
o~ g & rYloérr
) lossz e A 4
[ a A
997 =
N 27 7P - 7 = o d
2 !
| 0 \pzz7 o
o 7 /
) £ B
7 s, 7z /o7
[ 22/ .
. 227 / 4%
oz, P
S i ) i 251/
J B -
ore/ u_ = _ - |
ESEAN
£€914 = /
0
= T 022/ (esimili
O o £95 “
e ores
€4 914 ,eres ZEy
) P74
61/
Vel 1174

77

7 IV 760/
, 807 celr \&voN

1

28/

I 22// _

u\dn\\ _
(78

A sy, |

—2gs/ _ llk\ M.“_)

I

z,] nuenior

ELBERT i..HARNEY

260/

24

d

i

057/

90l

June 10, 1952
Filed Nov. 30, 1945

\\ r60/
/7

-




E. L. HARNEY 2,599,552

BRICKLAYING MACHINE

June 10, 1952

26 Sheets-Sheet 18

Filed Nov. 30, 1945

e

|
_
|
|
_
|
I
I
I

_
MY 777 by Y P T 7 ] * \

3
FYES &SP

||\| S T ||.0W|WVPJWM| P AE T ~E e,

|\.||Ic|..mNm|| N\n.MPﬂI:\nQQE“,\ .I.[l-|||

i)

ELBERT L.HARNEY

i
il

\\\\\\ \ _ L
1] seeq 11|
\ \ Awem\.anmA_ _

845 8ESY
W 8ES

1087 2057/ E05/;
ﬂ\e.«.w\ pocy 00Ls 965/

%M FHM

- By



June 10, 1952 E. L. HARNEY 2,599,552
BRICKLAYING MACHINE

Filed Nov. 30, 1945 26 Sheets—Sheet 19
FI1G.51 P (e) Eﬁ O Q! o
]
/676 /36-5\\1 } 7267 || 7765 | 7aeg | | 7470
" = N 70 ) /4/«71668 :ﬂiﬂo
= s
. 1% 56 /;,52{ K e2z ) sea X Jozs M /628
%ié ; 530 / 42@?4%_//502' & M‘Z%’goso%a /624
1125~ /048] T OT‘ )H::/’F/ﬁ

/649 - : ‘ll! k{#‘ . W : _I/oza

==y ] f >
-//44\”% //58 _ - I~ \‘ | /642

| /626

ra
7 F
/5@4/ /666 / / /656 \ﬁJﬂTI ”
/668 /670 IC7E - ;

ELBERT L.HARNEY

%y - %w+HuigaM
Sitermars



- June 10, 1952 E. L. HARNEY 2,599,552
BRICKLAYING MACHINE

Filed Nov, 30, 1945 - 26 Sheets-Sheet 20
FIG.54 528 a2 =585 GL, o6 ez
455 /" / 7 w2a ¢
e Aﬂ? daiad /E302K ,%/:520 / ': ________ #96
) 2 \ 7 V773 Q

yd
7
/282
L Nl ey
/A450 . __ 1404 1482 1528 Tr5gs  seng ""o, #2578
. 2 1298 ',’
/768 .“N-.\..A? 528
77 NN
FIBS3 o 9o, N~
| g 2\ o AN/
% | =zl WA 472
~ \ 562 ) T 1572 ‘g T
"3’5 /.fes L}c 552 738 AZNL L é vir el
— 2
R B 4544 /560 /500, - i 4
: l = 2152
- bf=A e /502 55
=3 ) =<E = 1504
— T /506
Sl |1 s SR e R — 1508 Jrventor
= = e BT
. — ELBERT L.HARNEY
L LG~ L~ E==H )
olo|o .SH 289 vz k ‘ . ]
' ’ /78" ‘%a Ll H y
/RE0 M2
72 1268 770 .
. SEEO Sitormeys

pr———y



E. L. HARNEY 2,599,552

BRICKLAYING MACHINE

June 10, 1952

26 Sheets-Sheet 21

Filed Nov. 30, 1945

WP

| mm:mquﬁ. 0O =
.\.om.lT 0762
(

29§3I4

m 0262
20767

I}

grwayym

ELBERT L.HARNEY

P
N

L

9L6

0Lyl

, : // h.wmaw 219|
€62 i
o o.mm..u 262 ey 150¢ .”_“rllll..url
b1l ON ﬂJ” W=s L8 g70c ]
i, SMN&\ ot - go9i—L
2091
S
ocez 109 m’/._ 1ol

—0 oost , |~
by (g 2

2y

957914

B J

1oy

P A




E. L. HARNEY 2,599,552

BRICKLAYING MACHINE

June 10, 1952

22

26 Sheets-Sheet

Filed Nov. 30, 1945

a9s~aud

Wil 00e

200¢C

~M A9 &

O &
Ho ' +—

\
£00C > =2 2291
Tyiop e

oy91

250¢

25!

vl 0sb!

A IE!

2262 ) 0zof

ez [/

1091

"
9s0¢ Y 9262 W - M
$50¢ 9! (73]
0L S S0 _.bNmN/ mm =
5o <
WFA 4 T 3
L M
b—
s
a £
Ll
LoX-- e
oMt :
9767 -
496914 Y
o hsoe 0962 926
L ,0867
\c\.o.q.v_ 86T
-100C ~Seer [/ @s6z
57 000 \\_ﬁmm - 18667
9¢0¢ d
(o]
gz0€ @uon zeoL +
y20€

=l
8p1 Kﬁ% c\ %&\ .v@S K EN\ ooﬂ\ &J

2601 bbbt Zepr o6k @9k 9ayt eyl




June 10, 1952 2,599,552

E. L. HARNEY
BRICKLAYING MACHINE
Filed Nov. 30, 1945 26 Sheets-Sheet 23

F1G6.60

J
2

~ )

:@ Vo né. v
\ ’

\ ¢ \ !

/992 '
I I V\)\/I /'\-//
/720 !
716 £~ ”H— 22, ~
(SR \
| AN I T
\ J

1
*,

N T T Y T T T T T YT

&t A 22722 '  rom {
: 1760 /764 {1 =<3
l 1776 ‘ Ydd -
752 17/8 1704
777 Y7
‘t ] < :_[ nverior
62 /704 T788 7~ - Iz 162 ELBERT L.HARNEY
708 i | .
oot ss98 P70
1 7 i, ‘ .
7 T T 2 % Oaon - H‘IGM‘U
1700 7702 1902
Sitornays



June 10, 1952 . E. L. HARNEY 2,599,552
BRICKLAYING MACHINE

Filed Nov. 30, 1945 V 26 Sheets—Sheet 24
ﬁ (,;3 1900, (ﬁ%’? 1984 .
. =5 (7 79044 4 1G.62 =58
/670 j . i, . L / A1)
i yllll/goo')/|/8/2 I'é [ y
/664 1in o
il MBI U (ma—
| p—
i . G4,
‘ / 1962| f7> %

: B ‘ \T’;
N 656 o8z N | | /686 17688 w90l [ 1692 ,

U ‘ 64
\ ' \J
¥ R - o1 4 -
e | I L I 1m80 ) 1| 802" | || 1723
: - ﬁ- | /
i i : H m .

G

IR,
PN

2

=4 ELBERT L.HARNEY

/
a2

7

17886

Z By %amo-Hd#lu
Qtormays

NN X

\gj
%7
S



E. L. HARNEY
BRICKLAYING MACHINE

June 10, 1952

2,599,552

26 Sheets-Sheet 25

Filed Nov. 30, 1945

W

>
w
4
@
<
I
-
—
1
td
m
|
(T

gzes rCEZ - -
.Q%Nw‘d .\ eeee

© © WV




552

’

2,599

E. L. HARNEY
BRICKLAYING MACHINE

June 10, 1952

<6

26 Sheets—Sheet

Filed Nov. 30, 1945

ELBERT L HARNEY

990€n,  NE QUE @90C 260g
WS A/ /P14 o s 74,

S/ "3Jld

8plt, 9908 —

Zlog
_seog
s b Tmar
o = 1
_!_ N Nz
_: /@:ﬂ.. J




Patented June 10, 1952

UNITED

2,599,552

STATES PATENT OFFICE

2,599,552 -
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Arplieation Noveniber 30, 1045, Séflal No: 631858
(CK 72==129) i

47 Claims;
1.

This invention-ielates tobrick Handling appas
ratus- ahd; more: partlcularly, to-atmachifie: fof
recelving; liftirig, conveying; spacing, arrdnging;
laying; and mortaring a plurdlity: of " brieks,. ifi
suceessive - grolps-and bonds:

The -pritiary objéct of ‘thie inveiition is to pro<
vide ‘apparatus for-hardling: brieks singly‘or:in
grotips: throtighotit - sequehee of stéps froti thé
time- whiery the bricks are fitst déliveréd to-the
miachine: until’ they -are finally- 1aid, automati<
cally, to-form walls-of - various: thicknesseés ‘and
types of bonds, having doorways and ‘windows,
and-the-eorners,; piers; pilasters:and partitions
dommo to brick strtictiires: In KeepingWwith' this
broad objective, it is‘intérided to provide apparas
tis” controlied by a-:singleé ‘operator, servited by
relatively few laborers, which  wheh’ gét fof ‘&
given piece: of work; will atitomatically réproduce,
mechanically, with great speéd and précision; the

skill-and toil of ‘miahy artisans with untifing pres
eisto.. -~

fble in brickla,ymg ‘machines heretofore knoWn in
the art It is also 1ntended to provide “machine

iy a/wall of several wythes' (b"rlcks) inwidth and
to provide- for-the changing of bondsat any given
tlme Further‘ the 1nvention contemplates the
of~a- brmk OF " group- of bl‘leS by the operator
through~ the manual opération of his controls:
While=in normal ‘operation *the maching may be
set to- 1ay-a: streteli-of ‘Wall, it'is-alse operablé to
lay the bricks tight Up te'a Window or desr franie
and t6 ldy the ‘bricks intsmall ‘plers; as between
a window frame and®a’ ¢losely adjacent” column
and-‘as Well, t6 undérpin beam bottoms.. Like-
wisé, it 1§ proposed: 1o provide apparatiis for: in=
jecting- bats at - intervals ‘where: néeded. for the
bondi sélecteéd. Also among the broad objectives.

istHe ‘provision of hieahy: for spacing” the bricks

as-1aid= 8o .tHat, for ' given streteh of 'wall, ths

brieks WL work-out: propérly-at the end. -
Recognizing that m the laying of a wan fGL

bricks 6t ‘matiy- helghts; it ig proposed- herein to
provide dapparatus for setting the bricks 4t &'low
level-relative to the-starting: position, for laying
thie-suéceeding courses-at higher 1évels, until: the
uppermost: limit is réached, as‘at the top-of the
. first story, and themn to'provide:scaffolding: or
othier - support “means {6t <the apparatus from
which to 1ay the Seeond story: More particularly;
at the beginning of ‘brick-eonstruction, templets
alid: thackwayy-are provided alongsiae the walls<

10

15

20

30

40

50

55

to<be;. cosisting oft main trackways: tanning
alérg &7 sidewsll foundation: and: trackWwaystset
at-ail afigle’ to the 'main: tracks at thé-coriterst
Thé- apparatiis. being: self-propelled;. préceeds
down'the'main’ tigekway; Iaying:ascourse-of: foilt
brmks more: or: less to the full-thickhess of: the
wall' as it moves, until: the corner: is réached;
BUpoHT it builds: Ub ' tHe' cotnér: and-feturiis
atid: forth-along that walbuntil 1t1$7a storv

hight-
Next; a-scaffold may be:set up for the-tracks
ways, dvd aisecohd story raised-asivay thefirst.”

till further-object: Ufr?this'f"iﬁventién givc)
provide chute-means' t6' receive” the-bricks~des
liveted to-the rear ehdof thelayer) the sHde'heing
adjustable in plafies‘extending fransversély: tord
vértical axisy manudlly adjustable vhnes arepios
vided on'théislide’ to: divert:the! bricks- passing
thereover: ihtd" certain * desived chahinelss - The
biieks, a§ they move forwardly: on-thée sidé; dfe
in turn delivered to a series of rollers provided
with' means: f6¥- varying: the: distances between
thejy respecétive 16ngltudinal axes, therollers-bes

ing mauntedoin o suitablesupport formedl o the -

biick potter boom:

eset'forth in detail below, the carrlage
168 thelayer pioper’ conipyises;: prinéipaliy;. a
whieeéled ¢hdssisthaving mounted thereod, & ré-
valviﬁg‘ body, - the: framework : of which: cartids
aiv-élevatable’ frame on': which i mounited  theé
above merntioved :slide’ and spottér:boem: ~The
framework-alse suppoits’ g layer booms )

It"15 avfurthér ‘object of -this-inveritien to-pros
vide means associatéd with:thespotterand-layer
booms whereby theé samé may: bevexténded and
contrdctéd with respeot to: the supporting-frame=
woik::

A:still furtherobject-of theinvention.is topre~
vide mearis for rotating-the layer snd the spotter
boomis in: plahes disposed-generslly substantially:
horizontal with respect t6-a:vértical axis-and dlso:
to provide means for-moving the layerand-spotter
boonms in planes ‘at an-atiglé‘td-the-horizentak

It ig'firthericontemplated to associate;) incons -

. néctiol with the-spotter boom; a‘bat-belt ~OF COn

veyor, the bat belt being:adapted to delive: hats
or brick-of special-¢olor;:form, size;ete: at desired
intervals-to the ‘conveyihg meahs-leadingrto-the
spotter ‘propef.

As will-be'seen; a phurality of vacuum: cupsareu
rotatably: mounted transversely- of the longituit
dihal axis-of the spotter boom:and parallel-to the:
path of travel of the-bricks toward-the -spotter
plate: The:vacuum: cups-are: adapted~to Teeeive:
bats-from the; bat ‘belt- and-deliver ‘the same to:
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the roliers described below, means being provided
for retarding the normal delivery of the standard
brick to the rollers in order to provide space for
the bat.

A second series of spaced rollers is positioned
transversely of the forward path of travel of
bricks and are fixedly mounted in the movable
portion of the spotter boom, Hydraulic means
are provided in the spaces intermediate these
rollers for restraining the forward movement of
the bricks to ‘the spotter plate and a second
hydraulic device is also disposed therein for ram-
ming the brick onto the spotter plate at certain
predetermined intervals.

Flexible, longitudinally extending steel guide
vanes are provided for guiding the brick over the

second series of rollers as they move toward the.

spotter plate.

The most vital object of the invention is the
provision of the mechanisms and controls for
accomplishing mechanically every necessary ac-
tivity of a bricklayer from the time he grasps a
brick which has been delivered near him to the
time the brick has been shoved into ifs place in
the growing wall. These activities include, in
part, the prearranging of the brick in a position
or pattern corresponding to the bond in which
the brick are to be laid; also the transportation
of the brick by mechanically actuated arms hav=

ing individual brick engaging elements thereon !

corresponding, in effect, to the arms and hands
of many bricklayers combined in an imaginary
single being for simultanecus gang operation, this
transportation being from the spotier or arrang-
ing mechanism to a transient laying station at
the wall. - Simultaneous with the deposit of the
brick at the laying station, it is proposed to pro-
vide for their mortaring both as to bed mortar
and as to the mortaring of the head joints. In
all these functions speed and precision are the
essence.

A more specific objeet in regard to the spotter
mechanism is the provision of a surface upon
which brick are rammed from the output end
of the feeder belt, the brick being rammed in
uniform position in each instance on to individ-
ual spotting elements, each element being capa-
ble of turning the brick thereon. By the selec-
tive turning of the individual brick, it is an object
to provide for the prearrangement of the brick
to form a pattern corresponding to the bond in
which the brick are to be laid simultaneously as
a, group. When the machine is to be eperated for
laying brick individually, the direction of the
length of the individually spotted brick, of course,
will predetermine the direction in which the
length of that brick will extend when deposited
by the laying mechanism. It is proposed also
to provide for the centering of brick or brick bats
on the individual spotter cups so that the brick
or bats will be uniformly engaged by the brick
engaging elements on the layer arms.

A basic object of the invention is the provision
of a laying head for transporting the brick from
the arranging station. In accordance with this
intention, it is proposed to provide an element
rotatably mounted on an adjustable boom bke=

tween the arranging station and the laying sta-.

tion, the element having a plurality of radially
extending arms with suction cups spaced along
the arms and arranged to sweep from the arrang-
ing station, or spotter, to the laying station. As
the arms sweep to the spotter, it is proposed to
provide for dipping the arms downwardly so as
to bring the individual vacuum cups into engage-
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ment respectively with the individual prear-
ranged brick. By means of a pneumatic system,
and synchronized control therefor, air is to be
exhausted from the vacuum cups so that the
brick will effectively be engaged thereby and
lifted from the arranging mechanism as the layer
arims are raised and swing towards the laying
station. -

If the brick are to be laid as rowlocks or sol-
diers, the arms may be rotated at 90 degrees in
transit, otherwise, the brick will be maintained
at all times with their flat faces disposed hori-
zontally.

Since the brick may be arranged in patterns
corresponding to any one of a plurality of bonds,
it is. proposed to provide arrangements of vacuum
cups variously along the length of the layer arms,
and controls for selecting the cup arrangement
required for the particular bond being formed.

A further object of the invention is the pro-
vision of the rotatable layer head having radially
projecting arms, with brick engaging eclement
thereon for transporting brick from an arrang-
ing station to a laying station, angularly spaced
along the path of rotation of the arms, the head
being continuously rotatable and the arms capa-
ble of being dipped for picking the brick from
the spotter or arranging mechanism on the fly,
so to speak, and similarly dipping and releasing
the brick upon sweeping past the laying station
with much the same motion that a brick layer
would use.

In addition to the overall accomplishments in
laying the brick, it is intended to provide, as a
resuit of the sweeping motion of the layer arms,
for the shoving of the brick into position as they
are laid so as to form shoved joints. '

Another of the more important objects of the
invention is the provision of a mortar spreader
extending laterally from the end of the boom
where on the laying head is supported and being
moveable about an axis common with the: axes
of rotation of the laying head so as at all times
to lie along the paths of the movement of the
brick being transported from the arranging sta-
tion or spotter. It is additionally intended so
to couple the mortar spreader and the controls
for the laying head that the brick being trans-
ported by the laying head will be deposited upon
reaching the mortar spreader. In the mortar
spreader which, in effect, defines the transient
laying station as it is moved over the portion of
the wall being laid, it is proposed to provide two
sets of nozzles having functions interchangeable
in dependence upon the direction in which the
machine as a whole moves.

More particularly it is an object to provide a
pair of parallel arms to project transversely of
the wall, each arm carrying a set of nozzles pro-
jecting inwardly in the space between the arms.
The nozzles projecting backwardly from the lead-
ing arm are for spreading bed mortar, the lead-
ing arm and the nozzles attached thereto being
disposed at a level so that the brick being trans-
ported by the laying head will pass closely there-
over immediately prior fo being deposited.

Conftrol valves for the nozzles are provided so
that, while funectioning to spread bed mortar the
nozzles extrude cement constantly and at a fixed
rate so as to lay a uniform bed, immediately
ahead of the bricks being laid.

. Another object is to provide for the telescopic
extension and retraction of the individual nozzles
so that those spreading bed mortar may be uni-
formly retracted and so that the nozzles project-
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frig forwardly: from thé trailing drm may be
staggered in accordance with the staggermg of
the brick being 1aid in bond:

It is also-proposed to provide valves for the
individual nozzles and valve triggers respectively
engaged by the brick as they aré slid home so
that the nozzles forming the Head joints; while
ordinarily closed will have their valves triggered
cpen to inject doses of mortar immediately in

front of the-bricks just prior to tHe time they ;

are-slid’ into place.

In “further consideration of the mortar
spreader, it is intended 'to provide for tilting the
spreader as a whole o as to dispose one drm
above the other and in this manner to allow. for
laying g brick-and spreading the: mortar-in ¢lose
places, as between two frames: In fact; it is a

basic theme of the entire apparatus that it may.

bé operated for laying brick within: the limits.of
confined spaces as well as along expanses.

In order to govern the many. corfrelated: de-
tivities of the various elements, it is proposed to
provide both automatic and: manual controls so
that ultimately the variable functions: of many
different elements may ke put.through different
routines by manipulation .of no more:control ele-
ments than may simultaneously be operated: by
one individual.. Furthermore, it is:intended that
the controls be arranged so that, once-set, the
machine will operate. automatically. for straight
work, as for laying up a stretch of solid wall. For
other than routine laying, it is intended that the
manual controls may either supersede:or merely
vary-the -automatic controls so that, for instance.
the laying head may be caused to:oscillate: be-

. tween the arranging station and the laying sta-
tion in contrast to its normal full rotation, this
being an example of a case where.the manual
controls supersede the automatic: In the case
where keys are pressed to cause the machine to

lay bats instead of full brick, the operator merely”

varies the automatic operation of theé machine.

While the object of machine as-a whole'is the
laying of brick, it is intended to provide various
elements of more general application; i. e, arti-
cle:handling, it being readily apparent that.sev-
eral of the elements and combinations of the ele=
ments would be useful in conveying, arranging or
placing articles.

These and other objects will be apparent in
the following specification and drawing in which:

Figure 1 is a plan.view of the brick layer unit
and the accompanying. brick feeder unit in.cne

of the working positions; including the- tracks:

over which both units:are: capable .of movement.

Figure 2 is a simplified-top plan view of the:

brick layer unit.and the brick delivery unit when
disposed. in their substantially. normal working
position, the figure also. disclesing, diagram-
matieally, certainelectrical cireuits.

Figure 3 is a.front end elevation of the feeder

and layer units, the units being shown as:hav--

ing certain elements: in -cne of their: elevated
working: positions.

Figure 4 is-an enlarged top plan view of the
layer carriage, the power drives therefor, and-its
assceiated elements. ‘

Figure-5is-a top plan view of the-layer unit’s
chassis-frame:

Figure 6 illustrates in plan, and diagrammati=

cally, the operator’s platform on which is sup--

ported the operating means for- the- layer: unit
and the variable speed gearing therefor; together
with their cooperating control means:

- Pigure-7-illustrates - the-supporting; -elevatgble
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framework- foi-the: spotter and layer- boowis: snd
beams:

Figure 8 is 4 side elevational view of the layer
unit and'also-illustrates the relative positionof
the compensating mechanigi. ‘

Figure 9 is a ¢ross-sectional view faken.sub-
stantially on lines 9—9 of Figure 4, showihg the
genéral -make up of ‘the spotter boom assembly:

Figure 10 is'a- éross-sectional view taken on
the lines [0-—18 of Figure 4, looking in the diréc-
tion-of' the arrows; and shows: certain layer unit
features from the rear.

Figure 11 is a longitudinal cross-section of the
layer boom; showing certain of the- details: of
the driving and.tilting mechanism for. the:layer
beam and boom.

- Pigure 12°i§ a cross-section takemw on the lifies
1212 0of Figure:11' showing-1ayer booim" détails,

Figure 13 is a cross-sectional view of the drivs
ing- pinion: arrangement. for elevating the layer
and spotter booms, the view being taken on the
lines: {3<~13-of Figure 4.

Iigure 14 is a view of the track for one of the
supports of the feeder belt, showing its contour,
frem- the rear.

Figure 15 is a cross-section taken on the lines
{5—15 of Figure 9, showing the front girder &s-
sembly:

Figure 15 is a cross-section taken-on the liftes
{6—16 of Figlire 9, showing deétails of the bat
belt.

Figure'17 is a diagrammatic showing’ of the
mechanism for délivering -bats from the bat belt
to” the rollers. ‘

Figure 18 is a cross-sectional view taken. on
lines [8-—18 of Figure 15; looking in-the direction
of the arrows.

Figure 19 is a top plan view of the spotter boom
and plate assembly.

Figure 20 is a cross-section of the spotter boom.
and plate taken on the lines 2029 of Figure 19.

Figure 21 is g eross-section taken on the lines
21—21 of Figure 19.

Figure 22 is a cross-section of the spotter plate

3 takeén on the lines 2222 6f Figure 20.

. Figuire. 23 is. a. detailed cross-sectional. view.
taken on the liries 23—23 of Figure 22. ‘

Figure. 24 is & detailed cross-sectional view
taken on the lines 24—24 of Figure 19.

Figure 25 is an.isometric view, partly broken
away, showing the structure of the layer head.

Figure 26 is-a cross-section; partly in e]evatmn :
of the layer head shown in Figure 25.

Figure 27 is a section through the .layer arm
and suctien cup taken on lines 27—21 of Figure
26.

Figure 28 is a plan in section of the akove:
suction cup-taken on lines 28—28 of Figure 27,

Figure 29 is a section in:elevation of-the outer
end of one of the layer arms.

Figure 30 is a longitudinal section through the
end of the layer arm.

Figure:31 is a.crossssection of the layer head.
taken on the lines:34—31 of Figure 95.

Figure 32 is a cross=section of the layer Head
taken on'the lines 8232 of Figure 26.

Figure 33 is a top plan view of the mechanism
adapted to control the dip and pick of the: layer
arms.

Figure 34 is a cross-section through the basé- of-
the mechanism shown.in Fig: 33 taken oii the
lines:33--34 of Figure 36; illustrating- the-drive-
shaft-connection -which is synchroniged- w1th the
layer. drive shaft:
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 Pigure 35 is a horizontal section on the line
35—35 of Figure 36 showing the layer control
cams.

Figure 36 is a cross-section of the layer control
cams taken on the lines 36—3§ of Figure 35.

Figure 37 is a tocp plan view of the spreader
assembly with the layer head removed showing
the control mechanisms for the layer head which
are disposed beneath the layer head proper.

Figure 38 is a cross-section taken on the lines
38—38 of Figure 26 showing the disposition of the
hydraulic and vacuum passages within the layer
head.
~ Figure 39 is a cross-section taken on the lines
3939 of Figure 26, also showing the disposition
of the hydraulic and vacuum passages.

Figure 40 is a cross-section taken on the lines
4040 of Figure 26 showing the disposition of the
hydraulic vacuum passages.

Figure 41 is & diagrammadtic side elevation of
the layer head and mortar spreader with the
layer arms and mortar spreader in g lifted posi-
tion.

Figure 42 is g further diagrammatic view of the
layer head, the head being shown in its tilfed
position.

. Figure 43 is a diagrammatic illustration of the
auxiliary spreader in one of its working positions,

Figure 44 is a diagrammatic representation of
the spreader showing a section of nozzles in a
lowered position.

Pigure 45 is a side elevation of the spreader in
one of its regular working positions.

Figure 46 is a detailed cross-section of one of
the mortar nozzles.

Pigure 47 is a section through a grouter-nozzle
guide taken on lines 47—47 of Pigure 46.

Figure 48 is a section through a grouter-nozzle
guide taken on lines 48-—48 of Figure 46.

Figure 49 is a side elevation, partly in section,
taken on the lines 48—49 of Figure 46 and look-
ing in the direction of the arrows.

Figure 50 is a diagrammatic illustration of the
hydraulic systems employed in the layer unit.

Figure 51 is a plan of that portion of the hy-
draulic system which deals with the operation of
the mortar spreading nozzles and reads in gen-
eral on Figure 50. :

Figure 52 is a plan of that portion of the
hydraulic system which deals with the operation
of the hydraulic giand in the layer head and
shows in addition the connection thereto of the
jacks which handle the vacuum in the layer arms.

Figure 53 is a top plan view of the automatic
valve control plate.

Pigure 54 is an enlarged view of a portion of
the automatic valve control plate shown in Fig-
ure 53.

Figure 55 is a cross-section of the automatic
control plate taken on the lines 55—55 of Fig-
ure 54.

Figure 56 is a schematic plan of the top layer
of linkage controlled by the keys at one of the
operator’s hands, also showing the associated
spotter arrangements of brick in a normal bond
all the layer arms cups in normal position and
the normal working position of that set of spread-

_er nozzles engaged in putting head joints on brick
being laid. -

Figure 56A is a section in elevation t{aken on
lines 56A—56A of Figure 56. :

Figure 56B is a low level schematic plan taken
on line 568—86B of Figure 56A showing certain
valve linkage and, as well, showing the arrange-
ment of layer arms cups and heading nozzles for
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the binder header which has been set up on the
spotter.

Figure 56C is a low level schematic plan taken
on lines 56C—56C of Figure 56A showing certain
valve linkage and as well, showing the arrange-
ment, of layer arms cups and heading nozzles for
the full header which has been set up on the
spotter.

Fig. 56D is a schematic plan view of certain
valves and spreader nozzles further illustrating
the reactions of the elements shown in Fig. 56C.

Figure 57 is a side elevation, partly in section,
of the control stand proper.

Figure 58 is a top plan view of the conftrol
stand shown in Figure 57.

Figure 59 is a cross-sectional view taken on
lines 59—59 of Figure 57 of one of the valve
controls.

Figure 60 is a cross-sectional view taken on
lines 60—60 of Figure 59 of the incoming lines
to the masking plate.

Figure 61 is a cross-sectional view taken on the
lines 61—=61 of Figure 59.

Figure 62 is a plan view, partly in section, of
the valves and lines to the layer and spreader.

Figure 63 is a cross-sectional view taken on the
lines 63—63 of Figure 62.

Figure 64 is a cross-sectional view taken on the
lines 64—64 of Figure 62.

Pigure 65 is a bottom plan view of a portion
of the control stand.

Figure 66 is a side elevation of the compensat~
ing mechanism.

Figure 67 is a cross-section taken on the lines
671-—617 of Figure 68.

Figure 68 is a side elevation of the plumbing
mechanism.

Figure 69 is a plan of the bonding scale, and
compensating gage,

Figure 70 is a plan view of the compensating
dial.

Figure 71 is a cross-sectional view of a portion
of the layer carriage showing the carriage driving
mechanism,

PFigure 72 is a top plan view of a portion of
the layer chassis showing one of the driving
wheels.

Figure 73 is g cross-section taken on the lines
73-—13 of Figure 72.

Figure 74 is a cross-section taken on the lines
14—14 of Figure 72. .

Figure 75 is a sectional view of impulse valve.

Figure 76 13 a longitudinal section taken on
lines 16—16 of Figure 75.

Figure 77 is a top plan view of the central
portion of the impulse valve.

Figure 78 is a cut away portion of the casing
of the valve and is taken on line 78—18 of Fig. 75.

Referring now particularly to Figs. 1 to 3, the
feeder unit 14 will be briefly described only inso-
far as is necessary to understand the operation
of the bricklaying apparatus 328.

Reference numeral 18 denotes one of a pair of
rails laid either parallel or at right angles to &
wall 12 or 12’ to be erected. Feeder unit |4,
which rides on rails 10, include a wheeled chassis
supporting a mortar tank 24 rotatable on bearings
asbout. a vertical axis so as to constitute a reel
for a mortar supply conduit 2602 which runs to
the mortar spreader hereinafter described. A
suitable pressure system foreces the mortar
through conduit 2602 to the spreader drawing
2 vacuum. :

Also on feeder unit 14 is a pneumatic system
(not shown) for drawing a vacuum through line
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2604, .the controls .on the :feeder unit .and . the
bricklaying apparatus -328 .being coordinated via
a hydraulic system 2600.

‘Brick T are supplied:to feeder unit i4. by a con-
veyor belt 180 running hetween the rails of track
i0. A pneumatic lifter 46.on unit 14 picks the
brick:off belt 180 and passes them to a vertical
adjustable elevating belt 178 which raises the
brick to:the level at which the bricklaying appa-
ratus .is working. From.-elevating belt 118, brick
T pass to-a feeder belt 809, the output of which
forms: the input ‘of the bricklaying .apparatus.
Coupling - means, not detailed herein, are pro-
vided for maintaining the upper .end of elevating
belt 178 at working level of apparatus 328, and
feeder belt 800 flexibly compensates for whatever

angle may exist between the working position of .

the bricklaying apparatus and feeder unit 14.

‘The lag}er carriage proper

The layer unit carriage indicated generally by
the . reference numeral 328 comprises a chassis
330 havmg an upwardly projecting, annular gear
box housing 332. -The chassis 330 is substantially
rectangular in shape and has supported thereon
a plurahty of wheels 334 mounted,” fixedly, on
axles 836. The axles 336 are journalled in suit-
able bearings in a Totatable shoe 338 (Figures
71, 72,73, and T4). -Referring to Figures 4, 5,
and 6, it w111 be noted the shoe 238 is rotatably
supported on a track 340 and may, if desired,
include ‘the roller races -342, 344, and the roller
hearings 346. As is seen in Figures 72 and 73 the
chassis frame 330 is grooved at 348 to permit the
rotation of the member 338.

-Positioned adjacent the epposite ends of the
axle 336 are keyed; the beveled gears 359, 350’.
The track 340 is apertured at 352 (Figure 74) to
rotatably and slidably receive a drive shaft 354.
A pinion 356 -is rigidly secured to the outer end

of the shaft 354 and is adapted to mesh with’

either gear 350 (as.shown in full lines in Figure
72) or gear 358’ (as shown in broken lines in
Figure 72). A depending flange portion 358
formed on the rotatable shoe 338 is provided with
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gear feeth 860 (Figures 73 and 74) adapted to

mesh, under certain conditions, with a pinion
352 fixedly mounted on the shaft 354.

The wheels 334 are adapted to ride on tracks
364 and 384, the latter being disposed at an angle

(1)

to the f01mer The drivihg ‘movement for the”

layer carriage 328 is derived from a prime -mover
366 (see Figure 4) thlough the shaft 354, the
plmon 356, the gear 3598, (or 350’) connescted with
the wheels 334 through the axle 336.

The inner end of the shaft 354 extends through
an aperture 383 (see Figure 71) and is slidably
and rotatably mounted therein. The extreme

10
2 gear -384. The gear 384 engages gear teeth
286 .0f the .gear 336 thereby rotating ‘shaft 382,

In glignment with shaft 374 but. positioned
slightly thereabove is a shaft 814’ having a gear
378’ which is driven from gear teeth 396’ on the
under side of gear 386. This gear drives the
wheel 334’ diagonally across (or spaced 180°)
from .wheel 334, see Figure 5. The other two
wheels, 234" and 234’'" are driven in a similar
manner.

When . the laying unit arrives. at a corner -.or
Junction of the tracks 384, 35%5’, the wheels 334
are broughi o rest on a sultable turntable S€C-
tion 385 -at the meeting of tracks 354 and 364’
shown dlagrammatically in Figure 73. To effect
a-turming of the whesls the lever 367 is operated
(sez Figure 71) to diminish the ~diameter . of
the substantially annular band 369 whereby the
splined shaft 354 is'caused to telescope with shait
814. This movement retracts gear 356 . from
engagement with gear 350 and causes:gear 362
to ‘mesh. with gear rack 3%0. The shaft 354 is
then driven.and the. wheel 334 will rotate w1th
the shoe 338.

Reference is made to Figures 5 and 10 wherein
it is seen that the chassis 338 is provided w1th a
plurality of radially, inwardly extending, .in-
verted and T-shaped supporting arms 409 welded
thereto and to the gear box 332, on which .is
fizedly mounted an annular support 482 having
a bearing race 404, Ball bearings 4088 ride in the
race 484 and the race 448 formed in a comple-
mentary annular member 419 which is rigidly.
secured tc the lower edge of T-shaped:support-
ing arms 4{2 adapted to.support the operator’s
platform 388. As is clearly shown in Figure 10,
the platform 2328. and ifs supporting framework
are rvotatably mounted on . the -gear box 332
E‘?éoufg‘h the bearings £i4 and bearing races

The .platform 358 has mounted . thereon the
above referred to prime.mover 386 (see Figures
4 and 6) having associated therewith the varlable
speed transmission devices 418, 429, 422, and 424,
the barrel coms 425 and 428, and planetary gear
device 439, together with certain drive shafts,
cluteching mechanisms and .controls which will-be
described in detail below. ‘

As Is seen in Figures 1, 2, 4,.6, 7 and 21, the
platform 238 has mounted theleon four upright
screw threaded, spaced members 432, 434, 436
and 438, respectively. These screw. threaded
members are adapted to cooperate with. inter~
nally serew threaded collars 448 (see Figure, 28)
which are externally threaded at 452, The col-

" lars 443 are adapted to engage the under surface_

inner end is provided with-a flange 376 and is .

mternally sphned at 372. A splined shaft-874 is
mounted in the hollow splined end of the shaft
354 and hag a collar or flange plate 318 fixedly
mounted - intermediate its ends. Adjacent the
innermost end of the shaft 374 a gear 378 is
keyed thereon, while the terminal point of the
inner end of the shaft 374 is rotatably journalled
in a collar 363. - The collar 880 is, in turn, rotat-
ably mounted on the shaft 382 carrying the ring
gears-384. and-388. The ring gear 384 is adapted
to mesh with gear 318 and thereby drive the
wheels 534 through theshafts 374 and 384, power
from the prime mover 366 (see Figure 6) being
supplied through belt 388 connected by a pulley
(not shown) - to the drive shaft 398 which serves
as a bearing surface for the sleeve 392 keyed to
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444 of one end of an L-shaped bracket member
845 while the other end thereof is rigidly secured
to the elevatable framework indicated generally
by the reference numeral 447 (see Figure 7). To
reduce the friction between the collars 44D and
the brackets 248, a bearing race is formed in the
upper end portion of the collars 448 adapted to
receive the bearings 848 cooperatmg with  the
:;'g;:e 453 carried by the bracket 445 (see Flgure‘
The . elevatable framework mentioned above
comprises a cross member 52 at the rear of the
layer unit, the member 452 heing supported on
the uprights 432 and 424, by the brackets 446,
see ‘Figure 21. In a similar manner, a second
cross member £54 at the front of the layer unit
is supported on uprights 436, 438 by brackets 4486,
see Figures 4 and 15. Referring now to Fig, 18,
each of the cross members-452, 454, respectlvely,f
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is prov1ded with a pair of spaced, oppositely dis-
posed, upwardly extending brackets 456, 458, 460,
and 462. To brackets 236 and 482 is secured a
longitudinal member 464, while to brackets 438
and 460 is rigidly afiixed the longitudinal mem-
ber #64’. The members 468 and 464’ will be
. hereinafter referred to as the “spotter beams.”
As is seen in Figures 4, 9 and 15, the spotter
beams  comprise substantially L-shaped angle
elements on which is telescopically mounted ex-
tension arms 466, 456’, and 468, 468, hereinafter
referred to generally as the spotter hoom 467,
" As is seen from Figures 4 and 9, the extension
arms 466, 468 and 466’ and 468°, respectively, are
pivoted at 470, 470’ to permit the laying of brick
at the floor level. To accomplish this operation,
the arms 466, 466’ are also pivoted near the end
of the spotter beams 464, 454’, the members
being held in their respective positions by means
of a pivot pin 472 mounted on the boom 468
adapted to engage in slot 474 formed in the
spotter beam when the elements 466, 465’ ap-
proach the outer ends thereof. Means are pro-
vided (not shown) for withdrawing the pin 472
from the slot 474 when it is desired to refract the
spotter boom.

Referring now to Fig. 9, the spotter boom arms
466, 466" are extended and retracted from the
spotter beam by means of the gear rack 478, 476’
adapted to mesh with the idler gears 478, £78’
rotatably mounted on the brackets 456, 458, re-
spectively. The idler gears are driven by the
gears 480, 480’, mounted on shaft 482 (see Fig~
ure 15).

The gear 480 is also adapted to engage a sec-
ond gear rack 483 formed on the underside of
the arm 484 (one of a pair of arms 484 and 483")
pivoted at 486 to a lug 468 rigidly secured to the
boom 468’ (see Figure 9). Engagement of the
gear rack 483 with the gear 480’ is insured by
means of the resiliently and pivotally mounted
piston 492 secured to the bracket 458, the piston
492 being constantly urged downwardly against
the upper surface 494 of the arm 484’.

The bat bell

The bat belt assembly 495 has a frame 499
which carries a bat belt 496 mounted on rollers
498, 498’, of which the roller 498’ is mounted

on and driven through the shaft 500 rigidly ©

secured thereto, the gear 503, the gear 505, shaft
506’, the clutch 502, pulley 593, and the belt 504
which is driven by the pulley 583’ keyed to the
longitudinal extending and screw threaded drive
shaft 505 rotatably mounted in brackets 508
(see Fig. 16) carried by the boom track 501.
Track 501 is affixed to the boom member 466’
and has slidably mounted upon it the bat belt
frame 490 which carries a bifurcated side ex-
tension element 5i0 vertically adjustable with
respect to the frame 490 (see Fig. 7) and shaft
506 carries a universal joint 509, is driven by
gear 505, and 507, gear 587 being keyed to the
shaft 2132.

The bat belt frame 480 which carries a bi-
furcated side extension element 518 vertically
adjustable with respect to the frame and adapted
to engage, when in its downward position (as
shown in full lines in Figure 16) the screw
threaded shaft 506. It is at once obvious that
the rotation of shaft 506 causes the frame 490
to move in one direction or the other on the
spotter boom arms, depending on the direction
of the rotation of the shaft.

12
Thus it will bé understood that the bat as-
sembly 495 can be retracted on boom members
501 and 591’ for loading.
Also mounted on the bat belt frame 490 and
5 extending transversely thereof is support mem-
ber 512 (Figure 4) having laterally extending
spaced extension arms §i4. Adjacent the free
ends of arms 514 the side edges are notched fo
provide space for the rotatable dogs 516 mounted
10 for rotation on shaft 518 (Figures 16 and 17).
Suitable birackets 520 are provided to depend
from the support member 512 as intermediate
bearing supports for shafts 518 and 524.
Intermediate each pair of dogs a vacuum brick
15 handling device 522 of the type described above
is rotatably mounted on a hollow shaft 524 co-
axially and rotatably mounted on a hollow vac-
uum line pipe 526.
Four hydraulic jacks 528, only one of which
20 is shown in Figure 17, are suitably mounted on
the frame 49§, the piston thereof having for-
wardly and rearwardly extending rods 530, 532.
The free end of rod 532 is connected fo a stem
member 534 at 536, the ends of the stem con-
25 necting with a pair of spaced parallel bars 538,
540.  The upper surface of bar 538 is provided
with two spaced sets of gear teeth 542 and 544
while the lower bar 540 carries the gear rack 546.
‘ The gear rack 942 is adapfed to mesh with
30- gear 548, while gear rack 544 engages, during a
portion of the rearward movement of bar 538,
- ratchet sprocket 550 drives the bat belt roller .
498. In a similar manner the gear rack 546
_engages, during a portion of the movement of
35- arm 540, the gear 582 affixed to the shaft 524.
This causing timed movements of the bat belt
496 holding dog 516 vacuum cup 522.
The jack 528 carries on its under side a bracket
584 to which is pivoted a link or dog 558 con-~
40 nected intermediate its end at 569 to a lost mo-
tion lever shown diagrammatically at 562, the
other end of which is pivotally connected at 564
to the rod 530

The spotter assembly

The spotter boom members 466, 466’ (see Fig-
ure 9) are slotted longitudinally at 566 and slid~
able, interconnected rollers 568 are mounted
therein. The spotter boom members 468, 468°

o are provided with transversely extending fixed
rollers 570 and 571. The extreme outer end of
the spotter boom members 468, 468’ carry the
spotter plate assembly 512.

The spotter boom side members 468 468’ carry

558 floor 516 secured to their under or lower edges

(see Figures 19, 20, 21 and .50). On the floor
576 are mounted a plurality of alternately spaced
parallel hydraulic jacks 518 and 580. The jacks
580 are provided with a piston rod 582 to which
60~1s pivotally connected one end of a dog 584 suit-
ably pivoted intermediate its ends at 586. The
piston rod 588 carries a lug 598 on its free end,
the lug having secured thereto one end of a line
892 which runs over pulley 524 to a pin 596
65~ mounted on a rammer rod 597 at which point
it is anchored; and then continues over pulley
598 and returns to Iug §90. The rammer rod
is recessed at 598 to receive a counterbalanced
dog 600 pivoted on the rammer rod 597 at 602

70 and adapted to pivot into recess 598.

The hydraulic jacks 580 are interconnected
with the hydraulic jacks 578 by conduits 604
(Figure 21).

Suitably mounted on the spotter boom are a

75 plurality of bifurcated resilient elements 606
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edapted:to-guide brick.over.the-rollers:810: toward
the spotter-plate §712.

:The:spotler: assembly.572 includes a base plate
§74:and spatter “plate” 573 :rotatably :supported
in :the side .members 468, 468’ -of :the :spotter
boom ' (see. Figure-23) on-hearings:608. ~Theinner
end of ~the :spotter :plate :573 -is provided with
a-depending ‘flange 610 " (Figure:20) .adapted :to
slide;in:asgroove 612:formed in:a:support plate
614 extending transversely of :‘the-spotier:boom
arms-468, 468’, to prevent the-spotter assembly
from :slipping from-the-spotter -boom- arms.

“The :spotter: base:.plate 474 is interconnected
with the spotter -plate :413 by -a :king pin 6 (8.
The hase plate 414: also:supports:-hydraulic spot-
ter-cup: assembly ;618 : (Figures 20:and-24).

“The-spotter cup assembly: 618 comprise a sub-
stantially -cylindrieal housing. 620 flanged near
its:base-at 622, the flange 622 :adapted: to-rotate
in:a track 624 ;formed in :an-auxiliary ‘base 626
fixedly mounted-on -the base:574. The ‘housing
620 .is ‘flanged intermediate its .ends -and -gear
teeth :625: (Figure 22)-are formed thereon -adapt-
ed to'mesh with: the gear rack:62T rigidly mount-
ed.on the:base ‘574, and to mesh with:a :second
gear.rack :628 slidably mounted:in a track 630
(Figure 24). ‘The gearrack-628 is rigidly secured
to-one end of an-arm 632:while the -other-end:is
affixed to.the piston: rod 633 of -a hydraulic jack
634. “The spotter-plate 513 is slotted-at 636 (Fig-
ure :12) sto-permit the-spotter cup-assembly 618
and -the -spotter -cups.:638 :to ‘rotate :and -move
laterally:-simultaneously in :their: respective .slots
and frack 624 .when:the jack $34“is operated.

“The “housing :620 'is ‘provided with ‘an jnner,
coaxlal -upright -cylinder 640 open:and flanged
at 641 near-its upper-end and.spaced from the
inner surface:of the housing.  Disposed:between
the ‘cylinder 640 :and -the housing -628 -and in
surface. contact:-therewith is:the.stem-or plunger
portion 642 -of :the:cup 638. “The inner:end of
the stem 642 is provided.with-an:inturned:arcu-
ately shaped flange 644 having-a portion thereof
cut away to form a slot:646-adapted-to clear :a
pipe 648:which:extends through’the housing 622
‘and :communicates at-one of its:ends with the
interior of ithe -¢ylinder :640. 'The -top -of the
housing-620-is-apertured: to receive pipe 651. As
is:seen in Figure 24, the pipe 651 ‘has operative
connection ~with chamber ‘653, chamber 653
formed by the flange 644.and: flange:641.via slot
650:and-port 655.

The housing is also-apertured at 652 to-receive
one end of a conduit: 654, the function of:which
is to' be described.

The:vacuum -cup. 638 is provided with. an:an~
nular internally :threaded sealing ring 658
adapted.to be:releasably : mounted: upon its free
end.

As is seen in Figure 24, the king pin 616:is
slidably:but not:rotatably mounted:in.the collar
658 fixedly mounted-on the base-plate :514.

‘Referring -now- to: Figure. 19, it'is seen:that the
spotter-plate 573 is provided:with-a radially ex-
tending lug ‘660 -on-which is:pivotally mounted
at-662 one end of :a link 664, the other end -of
the link being pivotally conneeted:at 666:to the
piston rod 668 of a spotter plate aligning  jaek
6190 secured to the -member 458’.

The brick .are laid -generally when the layer
arms -are at 90° to the line. of :the boom and
track. ~As-brick -cannot -be picked up :and laid
at the same-time by the 180°:arms of the layer
head, it is:necessary to locate the pick position
at-other: than 180°-from.the lay position. ~This
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requires : turning of -the spotter plate :and the
longitudinal .axis- of -the brick thereon:to.a:posi-
tion at 90° from :a line. connecting the axes of
the spotter .and layer. This turning is accom-
plished by jack 678 and link 684 through timed
operation of valve i 58Q.

Mounted on the upper surface of the spotter
plate:813 is.a variable brick stop jack 672, the
piston rod of which is connected at 674-to a cross
arm:678 having two extension arms §78 and 6§80,
The plate 573 also carries a plurality of spaced,
resilient brick guide members 632 and is grooved
at 684 (Figures . 19 and 20) to receive the. free
ends of the rammer:rods 597 when in their ex-
tended-positions.

T'he loyer booin

As seen in Figures 4, 10, and 15,-a tilt bar 804
is. slidably . mounted in brackets 288, 838’, which
are secured t¢ the spotier hoom arm 486. The
rear. end of the il bar is pivolally secured to
an-arm 888 at 889 depending from a cross arm
810 which is:connected intermediate its ends to
a piston.rod 812 of a jack 814, the base of which
is secured to the elevatable member 452. The
arm 888 is provided with an extension 283’ pro-
jecting below the tilt bar 884, which is slidabiy
received in a siot (not shown) formed in the
member 452,

Asecond arm 618 also depends from the cross
arm 810 and is slidably received in a slot formed
in the base 432; and on the outer end of -the
cross .arm 818 an arm 218 is pivotally mounted
thereon .2t 829 through a jack 82f. The other
end of the arm 223 is rigidly secured to the top
member 822 of the layer beam having side me m-
bers 824 and 528, and the hottom element 828.
A jack 830 has the cuter end of its piston rod
832 pivotally connected to the arm £I8 inter-
mediate the jack 821 and the layer heam mem-
ber 822.

As seen in Figures 4, 11 and 12 the layer beam
is pivotally supported in spaced brackets 834, 334"
which project upwardiy from the base 454 on
pivot pins 836, §38'. 'The rectangular laver
boom 837 has a portion which is substantially
U-shaped and is constructed of the top member
838, a bottom member 848 and interconnecting
side members §42 and 944. As seen in Figures
4, 11 .and 12, the side member 824 is siotted st
846 -for ‘a portion of its length. The side 824
of the layer beam is slotted at 848 (Figure 12)
to permit the insertion of a gear wheel 850 which
is-pivoted in bracket 834, §34’ to mesh with-a
gear rack 852 rigidly secured to the top §38 of
the layer boom 237, the gear 834 heing driven
by a gear 854 mounted on the drive shait 482.
The gear 854 also meshes with a gear rack 855
formed on a parallel arm 856, 'The parallel arm
has one-of its-ends pivotally connected -at 857
(see Figure 8) with a pair of plates 838 (onlyone
of “whieh . is ‘shown),: the plates being pivotally
connected, in turn, at 889 with the side members
8§42, 844, of the layer booin. )

Referring - to" Figures- 4 and 8, an -extension
member 882, of the boom 837 substantially hol-
low, has one of its ends rigidly secured-to the
plates 858, the other end of which supports the
layer head -and its associated elements to be de—
seribed. i

A drive shaft 864 for the layer head is mounted
in :a bearing ‘666 in one end of the layer boom
while ‘the: other -end- is provided near its outnr
end (Figure 7) - with .a universal joint -§82,
turn connected with the extension. 884, the um-
versal joint 886, the -shaft 888 : terminating -iny
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the bevelled gear §89 (Figures 26 and 7) which
is adapted tc mesh with gear teeth 822 formed
on the lower end of a rotatable layer head in-
dicated generally by the reference numeral §24.

The inner end of the layer head drive shaift
854 is driven through a gear 8§88 Leyed to a
slotted shaft 878 on which it is adapted to move

upwardly or downwardly in the manner described’

above. 'The collars 87%, 812’ are adapted to hear
against the oppositely disposed adjacent {aces of
brackets 874, 874’ having extensions adjacent a
gear 876 keved on drive shaft 884, gear 87§ mesh-
ing with and being driven by gear 858, Ience
it is seen that (Figuvre 13) power ftransmitied
to gear 878 which meshes with gear wheel 883
keyved to shaft 878 will drive shaft 884,

The layer head proper

The layer head 884 is votatably supported on
the end post 8838 of the extension 882 of the layer
hoom 837 on rcllers 888 as shown in Figures 26
and 32, the extension, at its terminal end being
recessed to form a substantially hollow cup-like
member 837 in which the layer head rides.

The layer head 834 comprises a base member
898 and a top member 588 fixedly mounted there-
on as by bolts 802, Disposed coaxially within the
base 898 and depending within the sleeve 984 is
a cylindrical gland 805 having an outer shell 988
which has an extension arm 888 rotatably sup-
ported on the base of the sleeve §34. Interme-
diate the ends of the arm 988 a radialily extend-
ing lug 910 is provided having its free end piv-
otally connected with one end of a piston rod
912 of the hydraulic jack 814 (see Figure 37).
A second gland 916 somewhat smaller in diam-
eter also housed within the hase 888, extends into
the cylindrical gland 806.

The base of the gland 83§ is provided with &

port 918 to which is connected a iflexible conduit
920 connected with a boss 922 which is in turn
connected to a hydraulic source.
" The base of the gland %88 is formed with a
second port 824 through which extends a flexible
conduit 926 in a fluid tight seal, the conduit 26
being connected at one of its ends with a port
928 of the gland 818 while its other end connects
with the boss 838 which connects in turn with a
hydraulic outlet source.

As seen in Figures 25 and 32, the bottom bear-
ing 8§98 is provided with a pair of spaced parallel
grooves 932, 832’ adapted to receive the central
depending flange portions 934, 954’ of a pair of
spaced parailel side members 938, 933’ pivotally
mounted on the layer head 894 by the trans-
versely extending shaft 938, The members 838,
836’ are joined by a pair of laterally extending
spaced support elements 840, 949’, slotted at 942
to receive a pin 944. The pin 844, 844’ connects
a pair of depending brackets 848, 986’ with an
annular ring 548 channel-shaped in- cross-sec-
tion. The ring 948 slidably supports a second

10

15

20

25

30

50

55

60

ring ‘950 provided with two depending spaced -

bosses 952, §52’ in which are swiveled one of the
ends of the arms 854, 854’. The two arms 954,
954’ are slidably received in an arcuate guideway
956, 956’ and are provided with pins 958 which
are slidably mounted in a slot 960 formed in the
enlarged end of the piston rod 832 of the hy-
draulic jack 964.

The side members 833 are arched at 966, 956’
between their respective ends and the depend-
ing portion 924 (Figure 25) and each end sup-
ports a laterally extending casing 968, 968’ con-
nected thereto by bearings 878, §76°.
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Each of the casings 968, 568’ is provided with
two apertures 972, 272’ in which are rotatably re-
ceived in an airtight connection a pair of spaced
parallel cylindrical layer arms 8718, 974 each of”
which are provided with a plurality of spaced
radially extending vacuum cups, §76, §36’, 876,
878’ and 979, 988, 9280’, 988", respectively. As
seen in Fig. 25, cups 876, 918 and 920 are spaced
around the longitudinal axis of the layer arm 874
at a distance of 120°. :

As seen in Figures 256 and 28, the layer arm
comprises an exterior casing $82 provided at
spaced intervals with a plurality. of circular
flanges as described above concentrically mounted
thereon. An inner slzeve 988 has the casing 982,
rotatably mounted on it. Sleeve 988 is provided
with a plurality of apertures §868, 992 and 954,
987 and 989. A masking plate 885 is slidably
mounted within the sleeve 88 and is concentric
therewith. The sleeve 986 is also provided with
apertures, 998, 1003, 1262, 1681 and 1803,

A rod 1894 extends the length of the layer arm,
is coaxially disposed with respect thereto, and is
secured at spaced intervals to the slidable mem-
ber 996 by the fdanges 8§1. The arm 974 has
mounted on its outer end a spider (986 (see Figs.
29 and 30) in which rod 15864 is slidably mounted.
Adjacent the outer end of the rod a plurality of
resilient members {898 are mounted, these mem-
bers extending inwardly toward the layer head.
The inner ends of the resilient members are bent
inwardly to provide a hook 16id adapted to co-
operate with a flange portion {812 formed on a
valve 19{4 slidably mounted on the shaft 1004,
The spider 16988 is provided with an inwardly ex-
tending portion (616 having an enlarged terminal
portion (518 adapted to cooperate with the re-
silient members 1608 to release the valve 1814
from the hoock 18i8. A spring 10208 is disposed
between the spider 10i8 and the outer end of the
flange {812 and tends to constantly urge valve
1014 toward its valve seat 1022,

The inner end of the layer arms have g similar:
valve and control therefor.

The casing 882 is provided near its inner end
with a ring gear 1024 adapted to cooperate with a
gear rack (826 afiixed to the piston rod 1028 of
a hydraulic jack 1820 mounted on a bracket {832
rigidly mounted on the member 965. A second
jack 1034 is also mounted on the bracket 1932
and is provided with piston rod (838 affixed to a
gear rack 1933 which meshes with a gear (0848
rigidly secured to sleeve §88.

The inner end of the rod 1884 is secured to the
piston rod 1242 of a jack {844 mounted within
the casing 968. The hydraulic jack {044 is pro-
vided with a cut-off valve {045 operated by means
of a trip arm 1047 which engages against a fixed
al,ﬂbélz,ment 1849 mounted on the spreader frame

The hydraulic jacks (038, {034, are each pro-
vided with reversible iniet and outlet conduits
1046, 1048, respectively, the systems for each jack
heing independent of the other. These lines are
in turn connected to the conduits {558, 1852 in
the layer bearing 988. The jack 1244 is provided
with a similar connection with the layer head, not
shown. ]

The casing 862 is in turn connectes by the con-
duit 1354 with the vacuum system of- the device
through the layer bearing 980,

The vacuum cup 984 (see Fig. 27) is threaded

-externally at {857 to receive a replaceable wear-

@ng surface 1058. The cup 884 is also threaded
internally at 1859 to receive member 1062 having
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three depending legs 1058, which carry a rim 1066.
The member 1062 has a circular valve seat at
1860 against which the butterfly valve 1068. is
held by vacuum: when the cup 984 is not engaged
against a brick, thus sealing the arm . against
leak from o disengaged cup. Also engaged with-
in the internaj member (062 and mounted. con-
centric. with and between the velve 1065 and
shoulder 1052 is a spring 1089.

The layer arms 974 are adapted to be raised
and lowered with respect to the horizontal by
means of the bracket 1832 which is slotted at
1094 to slidably receive a lost motion linkage
mechanism comprising a pin 1096 fixedly mount-
ed in the end of a:link {098 pivotally connected
at 1100 with a piston rod 102 of a jack 1104
mounted on the, lateral ties 940 and 948’ and
shielded by the flanged plate 1185. Tt is readily
seen that the extension or retraction of the pis-
ton rod 1102 will cause the arms 974 to change
their angle of inclination to. the horizontal.

A pair of locking arms (105, 1166’ are pivot-
ally mounted at 11238 on the top bearing 900 of
the layer head 894. These arms are notched at
t110 to receive a tongue 1112, 1112’ affixed to the
casing 968, 988’. - Each of the locking arms are
spaced: from (when-in locked position) the adja-
centsurface of a cam Fii4.
.. - 'While in Figure 25 only six.conduits are shown

in the layer head, eighteen are actually: contem-
plated. Reference is now made to Figures 38 to
40, inclusive, which disclose the arrangement of
these conduits. :

Figure 38 is taken on lines 38—38 of Figure 25
and discloses a vacuum line conduit 1055 spaced
irom: the reversible hydraulic lines or conduits
350, 1852, On the diametrical opposite are dis-
posed in order the reversible hydraulic conduits
{058’ and 1052’ and the vacumm line [855’. Faor
the purpose of simplicity the lines affecting the
operation. of one arm only will be described, it
being understood that the same functions oceur
in the other layer arms under the same given con-
ditions.

The conduits {859 and 1052 are connected on
opposite sides of the piston of the hydraulic jack
1930 whereby the reduction or increase in pres-
sure in either line will produce a movement of the
piston rod {828. The vacuum line {855 connects
with the casing 868 through the conduit 1054 as
described. * The jack 1824 is similarly connected
through the reversible pressure conduits 1651 and
£252. . The hydraulic jack 1844 is connected in.an
identical manner with the conduits 1061 and 1863,
and the lifting jack 1464 is hydraulically con-
nected to the layer head through the eonduits
1855, [087.

Figure 39 is a view similar to Figure 33 but
taken on the lines 38—39 and showing. port 911
from the central gland 916 which is operatively
connected with conduits (058, (853, 1063, 1067,
1850°, 1853’, 1083, and 1567,

In Figure 40 it is seen that the vacuum line 1955
connects with an arcuately shaped chamber 1057
formed in the layer bearing 898 which connects
with the hollow interior of the base $§4.

The mortar spreader

The spreader device 1984 comprises a frame.
A outer side member {48 may be used. An in-
ner side member (118 has ends which are jour-
naled to rotatably receive the interconnecting,
laterally extending front and rear rods (129 and
1122, respectively., These rods are covered with

a roller suitably mounted to rotate thereon. The |
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inner ends of the rods 1120, {122 are supported in
members. 1424, 1126 which.are in turn rotatably
supported on the arms 1128, 1130, of a framework
formed integrally with the substantially annular
ring 1132, all on.the rotatable shaft {134.

Reference is now made to Figs. 37, 41, 42, 43,
45, 46, 47, 48, and 49. Pivotally mounted on the
shafts (120, 1122 are a pair of oppositely disposed
arms 1136, 1138 and a corresponding pair of arms
1140, 1142. Disposed between the arms 1136, 1140
and 1138, 142 are a.plurality of telescoping mor-
tar spreader nozzles |i44 (see Figure 37 and Fig-
ure 43), and grouped in two sections having the
general reference numbers {141 and 1141’. Each
mortar spreader nozzle (144 is provided with a
jack 1146 having a piston rod 1148 connected
with the outer end of the mortar spreader nozzle
whereby the nozzle may be extended or retracted
at will. Each mortar nozzle connects with the
flexible mortar conduit (150 through the valve
1152, flexible leads 1155 and (157 and the valve
assembly 1153, which will be deseribed below, and
the branches 154, {155.. A pressure control valve
1158 is also provided in the mortar supply line.
The jacks 1146 are supported at one of their ends
on either of the conduits 1156 or (154 and.are
supported at their other ends by the laterally ex~
tending arms 1160 connected at one of its ends
with the piston rod (148, while its other end is
slidably received in a groove 1162 formed in the
side of a longitudinally extending support 1164;
having one of its ends rigidly secured to either
of the conduits 1156 or 1154.

The support {180 also carries a mortar nozzle
valve control or trigger 1166, adapted to recipro-
cate and in so acting, alternately open and close
the valve 1168 in nozzle #1144 (see Pigures 45 and
49).,

The other side of the member 164 is grooved
at {167 to slidably receive the nozzle support 168,

The arrangement and mounting of all the mor-
tar nozzles and their controls is similar to that
described. N

The side members 116 and 118 also carry the
horizontal and vertical jointers 1170 and 1112,
(470°,- 1172’ respectively. These jointers are
adapted to. reciprocate in horizontal planes and
are constantly urged inwards by the spring 1114
which abuts against one end of the jointer, see
Figure 26, the other end of the spring engaging
the frame members {116 and I 118, respectively.

The nozzle supports (136 and (138 are con-
nected at 1116 and {478 with chains 1180, (182,
respectively, which in furn are connected with
one end of piston rods 1184, 1186, of hydraulic
Jacks 1188, 1190. These jacks control the angle
of displacement of the nozzles sections 1141 and
1141’ with respect to the plane of the spreader
frame.

A third jack 1182 is provided with. s piston rod
1194 which is secured to a crank lever | 196 formed
integral with the shaft 1134 thereby providing
means for rotating the spreader frame into planes
disposed at an angle to the horizontal. An ar-
cuately shaped track (198 having a depression
1200 is connected at its opposite ends with the
arms (128 and 1133, A track {202 (see Figs. 4
and 26) similar in configuration is displaced from
track 1198 at 180° and is formed on the head of
the layer support casing 852, These tracks and
their respective depressions are adapted to: car-
ry rollers 1204, 1208 mounted on the tiltable layer
arm members 958, 868,

The ring shaped portion 1132 of the spreader
frame is provided over a segment of its periphery
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with a slotted gripping edge 1208 which is engaged
at spaced intervals by ratchets 12 10, 1218’, mount-
ed on piston rods 1212, 1242’ of the hydraulic
jacks 1214, 1214’ mounted on the layer boom.

The ring shaped portion 1432 is pivoted on an
annular member 1216 by the interconnecting rods
218, 1218’. A second set of rods 1220, 1220,
spaced 90° from rods 1218, {218’ interconnect the
ring 1218 with a collar 1222 (see Figures 26, 31,
and 37) rotatably mounted on the stem %64 of
the layer head support, the collar having gear
teeth 1224 disposed around its periphery adj acent
the lower end thereof. The gear teeth 1224 are
adapted to mesh with the idler gear 1225 driven
through gear 1228 which in turn meshes with a
worm gear 1230 mounted on shaft 1232 which is
driven by the reciprocating motor 1234.

Cams

A plurality of cams, indicated generally by the
numeral 1235, are employed to influence the dip-
ping of the layer arms in their laying and picking
position. These cams are mounted within the
layer boom member 862 and comprise (see Figs.
26, 33; 34, 25, and 36, 37) a fixed base 1235 hav-
ing secured thereto three upwardly projecting
arcuately shaped channel members 1238, 1240,
1242. Two other arcuately shaped channel mem-
bers 1244, 1246, are slidably mounted with respect
to the fixed base 1236 and the floor of the layer
boom. The arcuate member {248 is provided with
z flanged segment 1248 provided with gear teeth
1250 adapted to be engaged by gear 1228 mount~
ed on shaft 1252 mounted on the layer bcom.

A boss 1254 projects upwardly from the base
1286 and is journaled to receive a shaft 1256 hav-
ing an intermediate ring shaped portion 1258.
A gear 1260 is keyed to the lower end of the shaft
1256, the gear being adapted to mesh with gear
1262 mounted on the shaft 1264 which is provided
with a second gear (266. Gear (266 is driven
through the gear 1268 keyed on the drive shaft
888, thus synchronizing the revolutions of the
cams 1235 with the layer head 89A.

Each of the arcuately shaped members de-
seribed above carry a chuck 1270, 1279’ (only two
being shown) slidably mounted therein. Each
chuck is provided with a pocket 1272, 1272’ in
which is mounted a spring element {274, 1274’
adapted to engage the lower end of a piston #276,
1216’ provided with an inwardly extending shoul-
der portion 1218, 1278’ grooved at 1288, 128¢’ to
slidably receive a plate 1282, The plate 1282 is
swivally mounted on the enlarged head 1284 of

a shaft 1286 rigidly mounted on ring 1258 and co- :

axial with shaft i256. The plate is apertured at
1288, 1288’ to permit rotation in an inclined plane
" with respect to the ring 1258.

Each chuck is provided adjacent its lower end
with a groove (290 adapted to slidably receive
a flange 1292 of an annular member §254. The
member (294 is provided with a track 1235 hav-
ing two recessed portions (298 (only one being

* shown) disposed 180° apart.

The chuck 1279 is provided with an inwardly
disposed annular track 1298 having diametrically
opposite recesses 130€.

As seen in Figure 35, the plate 1282 is provided
with cutaway portions 1392, 1304, 1386, 1308, in

which are mounted shaft 310, 1312, {3i4, and 7

1316, respectively, to which are keyed the wheels
1318, 1320, 1322 and 1324 adapted to ride on
tracks 1285 and 1288.

The arcuate member {244 is pivetally connect-
ed at 1326 with a red 1328 which has its free end
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connected with the radius rod 1330. The radius
rod £330 has one of its ends connected to the spot-
ter boom while its other end is connected with the
layer head. The radius rod 1339 carries a trip-
ping element 1332 adapted to contact trigger arm
{047 when the layer arms are rotated into the
pick position over the spotter boom.

The plate 1282 engages cam shaped grooves
{3234, 1334’ formed in the free end of trigger
levers 1336, 1336’ which have their other ends
connected with an automatic valve 1338, (338"
controlling the fluid supply to the hydraulic jacks
964, 964’. This valve is also provided with an
overriding control adapted to cut out the auto-
matic function and to permit the fluid to enter
the jacks by manual control means.

Referring now more particularly to the mortar
nozzles 1144 of the spreader device, the details
of their construction will be readily seen in Figs.
26, 45, 46, 47, 48, and 49. The mortar nozzle
{i44 is formed in any number of telescoping
sections and is connected at one of its ends with
the mortar supply pipe 1154. The free end of the
nozzle 1144 is provided with a rotatable valve
1168 having a gear (340 affixed thereto. The
valve actuating mechanism comprises a bumper
roller 1342 mounted on frame 1166, the frame
carrying a gear rack (342 on its underside and
adapted to engage the gear 1340 to rotate the
valve into its open or closed position. The inner
end of the trigger frame 1166 is substantially hol-
low and has mounted therein a resilient mem-
ber 1346 which acts against an abutment 1348
on the rod 1350 mounted on the flange or lug
1160,

The support 1162 is provided with a passage
-1356 through which grouting is fed. A weighted
gate valve 1158 of any desired type is slidably
mounted in the support in channels 1360. In-
wardly turned shoulders 1362 prevent the valve
from displacement when in its downward or
open position.

A pair of mercury switches (384, 1388, are
mounted at right angles to each other on the
spotter boom, the function of which will be de-
seribed below.

While numerous hydraulic jacks have been
deseribed no attempt has been made to show
their operative connections and confrols. Such
a system is set forth in detail below.

A fluid reservoir 1368 (see Figs. 50 and 53) is
connected with a pump 1370 through a conduit
{372. The pump 1370 is provided with an outlet
conduit 1374 having a branch 1316 which carries
g pipe into conduit 1378 which is in turn con-
nected with a pipe 1380 which connects with
the intake ports of four valves 1384, 13847, 1384"'
and 1348’'" adapted to control the vacuum sup-
ply to the vacuum cups 638, 638’. A conduit 1388
connects with the intake ports of a pair of valves
1386, 1386°.

The valves 1384, 1384’ are each provided with
ports wihch are connected by means of the pipes
1390, 1392, 1394 and 1396 with the interior of
the hydraulic jacks 692, 692’ on opposite sides of
the piston (not shown) thereof.

A fluid return line from the valve to the res-
ervoir 1368 is carried in the conduit {378 and
the interconnecting conduit 1404.

The valves 1384 are operated in such a man-~
ner as to alternately throw fluid under pressure
from one side of the piston to the other and to
permit the exhaust of the fluid from the low pres-
sure side to the reservoir. The valves {384 are
hydraulically operated to cut off the vacuum in
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the jacks 838 and 638°. This done through the
closed system (408, which includes the conduits
system 1410 and the servo-motor 1422.

The servo-motor 1422 is actuated by a piston
rod 1424 connected with the piston of the hy-
draulic jack 1426 connected to a valve {428 hav-
ing an operating trigger 1332 adapted to be
struck by links 19471 and 2508 mounted on the
layer head.

The valve 1428 is a spring return type adapted
to- move the piston of the jack 1426 by use of
the high pressure and refurn lines in conduits
1448 and 1380.

Vacuum -cups 638, 638", 638", 638""” when an
oncoming  brick is seated against any of the
plungers 2292, 2202, 2292’*,.2282""’, each plung-
er reacting against the fluid in its closed pipe
1440, 1840°, 1440’’, 1440/, only one of which
#448'" is shown, see Fig. 21. 'The pressure on
the fluid in turn throwing the control valve
1384’ of the jacks 692",

Reference is now made to Figs. 19, 20, 21, 50, 53,
54, and. 55. Let it be assumed that brick have
been delivered to the dogs of the jacks 588 and
are in position to be rammed onto the spotter
plate.

Hydraulic fluid has passed from the pump
13710 through the conduit 1450, the pipe 1452, the
main ccut-off valve 1454, Intermediate the ends
of the pipe {452 four branch pipes 1456, 1458,
1469 and 1462 are connected thereto, each of the
last named pipes being provided with a pair of
spaced cut-off valves (464, (464", (466, 1466,
1468, (468" and {470, i470°. Positioned inter-
mediate each. of the spaced valves. is a branch
conduit 1472, 1474, 1476 and 1418.

A. pressure relief valve 1480 is also connected
with conduit 1452,

Each- of the pipes (456, 1458, 1460 and (462
are ¢onnected to a valve device indicated gen-
erally by the reference numeral 1482. This valve
device contains seven banks of valves, 1484, 1486,
1488, 1490, 1492, (494 and I496. Each of the
hanks of valves is provided with a reciprocating
plunger, 1498, 1500, 1502, 1504, 1506, 1508, and
{510. 'The plungers are secured at one of their
ends to the eross arm $5{2 which is secured to
a erank shaft (514 having one end provided
with & gear 2448 which meshes ‘with pinion. 151§
keyed to a vertical shaft 1517,

Since each bank of valves is similar in con-
struction only -one will be ‘described in detail,
namely, 1484. )

The plunger 48 reciprocates in a valve easing

1518 (see Figs. 54 and 55) and is provided with &:

eight transversely - extending, spaced, parallel
passages (only two of which are shown) 1528,
1522.

The valve casing in which the plunger recipro-
cates is provided with four groups of inlet and
outlet passages anly two groups being shown,
namely, inlet and outlet passages (524 and $523,
respectively, and 1528, 1530, respectively. Asseen

from an inspection of Fig. 54, these inlet and out- .
let passages are of varying configuration. The *

valve casing also carries four pair of passages,
one pair only being shown.

While four reamer jacks 578 are shown only
the operation of one will be described, it heing
understood that the remaining three are also
connected with the valve 1484,

One side of the piston of jack 518 is connPcted
through pipe 1538 and conduit 1537 with passage

{634 while the other side of the piston is con-
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neeted through pipe 1838 and conduit. ISH with
passage 1532.

The incoming high pressure fluid in pipe 1452
is connected with the passage 1528 while passage
1526 is connected through conduit. 1548 with the
reservoir 1368 through pipes 1542 and {486. The
high pressure fluid is also connected through pipe
{462 with passage 1528 and the passage 1530 con-
nects with the reservoir i368 through pipes 15407,
1542, and 1406.

Each plunger is prov1ded with two projecting
pins {544 and 1546 adapted to be slidably. and
rotatably mounted on a reduced portion 1548 of
the plunger. As seen . in Fig. 54, the pins 1544,
1546 are rigidly secured to an internally splined
annular member' {545.  Each reduced portion
1548 is splined at opposite ends in order to re-
ceive the splined annular member. {545 during a
portion of the plunger travel.. A collar {550 is
superimposed over the reduced portion to pre-
vent leakage:

Cam elements 1552, 1554, are mounted on each
valve bank, the cam elements having transversely
extending passages 1556, 1558 adapted to receive
the pins 1544 and 1546, respectively. . The con-
tour of the cams is such that so long as the cams
maintain. the pins in vertical position no fluid
passes. through: the valves, -However, whenever

~the pin is Toreed to rotate to either: side of the

vertical, the valve operates to permit the entrance
or exhaust. of the fluid from one end of the jack
it is designed to control. = The other side of the
jack’s piston receiving an opposite flow of fluid.

Adjacent each end of the cam: plates 1552 'and
1554 are disposed: a plurality of spring clamps
1560, 1562, 1564, and 1566 at each end of their
path of travel. The clamps are designed to en-
gage the splined reduced portion of the phunger
with the splined annular member affixed to the
pin. Cam passage 1556 controlling the rotation of
the valve plunger 1498 on its travel to the left,
while cam passage (586 will control the plunge1
1498 on its travel to the right.

The remaining six banks of valves are con-
strueted in a: similar manner.

It will be understood that each of the -four
reamer jacks 5§78 are econnected with a pair of pas-
sages formed in the valve hody #5f8 asdescribed,
and each passage is controlled by a transverse
passage extending through the plunger.

The dog: jacks 580 comprise servo-motors each
side thereof being connected with opposite sides
of the reamer jacks 518 through the conduits 604.

The jacks 634, 634", 634"/, and 634’’’ (see Figs.
22 and 50> which control the retation and lat-
eral movement of the spotter cups 638; 638’, 638"’
and 638'’" are connected in a similar manner
with valve bank 1504 and #1596 and are connected
therewith through the conduits diametrically in-
dicated by the reference numerals 1568, 1570,
1512, or 1574.

The jack 810, effecting the turning of the spot-
ter plate §12 is connected with valve bank 1500
through the conduit #5716

The batjacks 528 are connected with the valve
bank 1508 through their pressure and return con-
duits 1582, as shown diagrammatically in Fig. 50.

The gland control jack 814 is :conneeted with
valve bank 1510 through the valve 1590, the con-
duit 1592, valve 1594, and conduit F598.

The mortar nozzle jacks as seen in Fig. 57, 1147
and | 148 are provided with group 1684, bank and
individual control .valves 1608, 1608, 1510, 1612,
and 1614, 1616, 1618, and 1620.. As seen in Fig,
b1, pressure reducing valves 1622, 1624,-162§ and
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1628 are inserted in the high pressure lines 1472,
1474, 1476, and 1478, respectively. The valves
1598, 1600, i602 and 1604 are three way valves
and a description of the function of one will be
typical of the nature and function of the others.

Valve {598 connects by pipe line with valve 16{4
and through a 2nd pipeline with valve 1606. The
structure of the valve is such that one may, selec-
tively, cause fluid to pass to either one of the
valves or to both, as desired.

The valves 1606 and 1614 are provided with
fluid return pipes 1626 and (628 which are con-
nected to the reservoir 1368 through conduit 1630.
The valve 1606 is connected through conduits
1632, 1634, with a valve 1636, The valve 1636 is
in turn connected to the opposite sides of the
jacks 1147 through conduuits not shown.

The valve 1614 is connected through conduits
1638 and 1640 with a similar, oppositely disposed
valve 1642 connected with jack 1146. |

Kinematic means illustrated diagrammatically
by the broken line 1644 is provided for manually
controlling as a group the valve bank 1606, 1608,
1610, 1612, and the valve bank 1614, 1616, {648,
and 1620,

The mortar lines {54 and 1156 are provided
with jacks 1648, 165¢ adapted to selectively op-
erate the gate valves 1852 and 1654 respectively,
through the valves 1656, 1658, operated by han-~
dle members 1660 and 1662. The jack 1648 is
connected with valve 1658 through the conduits
1664 and 1666, and the jack valve 1649 while jack
1650 is connected with valve 1656 through con-
duits 1668 and 1670. 'The valves, in turn, are
connected with a fluid pressure source through
conduits 1172, 1174, and {450. A pressure reduc-

-ing valve 1116 is inserted between the line 1450
and valves 16566 and 1658 to reduce the line pres-
sure before the fluid reaches valves 1656, 1658.
The valves 1656, 1658 are provided with fluid
return conduits 1678, 1680 which connect with
pipes 1363 and {365 which returns the fluid
to the reservoir 1368. '

The valves 1656, 1658 mentioned above com-
prise but two of a series of manually operated
valves. These valves are incorporated with
valves 1684, 1686, 1688, 1690, 1692 and 1694 (see
PFigs. 57 and 62) in a valve bank referred to gen-
erally by the numeral {992.

Fluid under pressure is connected with con-
duits 1898, 1698 (Figs. b9, 60, and 62) and exhaust
conduits (769, {7102, are connected with the
reservoir 1368. The conduits (696, 1698, 1700,
1702 are provided with ports 1704, 1706, 1708, and

- 1710, respectively, formed in the base plate 1712
over which is super-imposed a masking plate (714
provided with ports 1716 and 1718 to which are
connected flexible conduits 1720 and 1722, re-
spectively.

As seen in Fig. 60, the ports 1704, 1706, 1108,
IT10 are arcuately shaped, and that branch
conduits 1724, 1726, 1128, and 1730 connect a
second set of arcuately shaped ports 1704, 17107,
1706’ and 1708’, respectively, with the inlet and
outlet conduits 1696, 1698, 1700, 1702,

The masking plate 1714 is adapted for move-
ment over plate {712 and beneath the guide
shoulders 1732, 1134, formed integrally with the
housing 1736.

A manually operated handle 1738, having a
substantially hollow interior is slidably mounted
upon a piston (148. Between the upper end of
the handle 1738 and the piston 1748 is disposed
a spring member (742 tending to constantly
urge the handle away from the piston.
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The base of the handle 1738 is provided with
a flange 1744 adapted to contact the top of link-
age operating pins 1746, 1748, 1750 and 1752,

The piston 1740 is provided with a shank (754
which is swiveled at 1758 on the housing 1738.
The free end of the shank 1754 is slotted at 1758
in order to receive a pin 1760 which extends
transversely of a semi-spherically shaped ele-
ment {162 which is slotted at 1764, 1764” to re-
ceive arms 1766, 1768, Hence it is seen that as
the masking plate (714 is moved laterally from
the left to the right, the direction of the fluid
in the pair of flexible pipes 1720 and 1721 will
be reversed. The flexible pipes 1720, (121, 1722
and (723 (see Fig. 62) connect with the valve
1692. The outlet from the valve 1632 comprises
a plurality of pairs of pipes 1950, 1852, and 1954,
1855 and 1338, 1960 and 1962, 1364. The pair of
pipes 1959, 1952 connect with the jack 1214 while
the pair of conduits 1954, 1956 connect with the
jack {2{4’. The bhottom pairs of lines (958,
1968 connect with the. jack 964 and the pair of
conduits 1962, 1954 connect with the jack 964’.

Kinematic means 1782 connecting with the
lever 1861 are provided in order to operate the
valve {822. 'These kinematic means, 1782, are
operated simultaneously with secondary Kkine-
matic means 198§ whereby the valve control 1694
is operated simultaneously with the valve 1692.

The valve 1694 is superseded by the control
valves 1684, 1885 and {888, each of which is
connected to the supply and return conduit 1363
and 1459. As shown in Fig. 63, the valves 1684,
1686, and 1688 are adapted to determine the di-
rection of the flow of the fluid through the con-
duits leading from the outlet side of the valve
bank 1694. As shown in Fig. 63, operation of the
pin 1858 through kinematic means 1978 will re-
verse the direction of the flow of the fluid
through the conduit (872 and to the cham-
per {974. The operation of the pin 1978 will de-
termine whether or not the fuid is to be di-
rected to the upper series of pipes such as the
conduits 1208, 1992, or the lower series of pipes
1904, 1906.

Referring once again to Fig. 62 of the draw-
ings, the valves 1684 and 686 permit fluid to
prass into the conduits 1980 and 1902 when the
valve pin 197€ is in the position shown in Fig. 63.

‘The valve 1684 is operated through the kinematic

means 1978 which in turn is operated through the
nib (746 and by the handle member 1738. If
the pin 1978 be moved to its left hand position as
shown in dotted lines, the fluid will be directed
to the lower pair of pipes, (906, 1904, and the di-
rection of the flow of the fluid therethrough will
be again determined by the position of the valve
1684.

The valve 1686 is controlled by the nibs 1750
and 1792 which are connected through linkage
mechanism (862 and 1802’. The outlet side of
the valve 1685 connects with the inlet of the valve
1694 where the fluid is permitted to pass through
the upper conduits 1804, 1886, or optionally,
through the lower set of pipes 1803 and 1805.

The valve 1688 is controlled by the kinematic
means 1980 which connects with the nib 1748.
The conduits from the outlet ports of the valve
1688, are connected, again, with the valve 1694
which may be operated through the above-de-
seribed means to permit the fiow of fluid through
the upper pair of conduits {812 and i814 or
through the lower pair of conduits 1813 and i815.

With the arrangement just described, the up-
per series or pairs of pipes all connect to jacks
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mounted, to the spreader while the lower pairs of
conduits are connected with jacks, mounted in
general upon the layer device. More specially,
the upper pair of conduits 1900, 1902 are con-
nected with the jack 1188, the conduits 1804 and
1806 are connected with the jack 1192, and in a
similar manner the conduits 1812 and 1814 are
connected with the jack 1190. ‘The lower series
of pairs of pipes 1904, 1906 connect with the §-
way valve 1905 from which the fluid is directed
to the glands 905 through the conduits 920, 926.
The pair of conduits 1803, 1805 are connected
with the gland jack 914 (see Fig. 52). And
finally, the lower pair of conduits 1813 and 1815
connect with a jack 1982 for operating an aux-
iliary mortar blade to be described.

The valve 1694’ is also controlled by the kine-
matic mechanism 1782 and controls the direction
of the flow of the fluid through the conduits 1984,
1886. These conduits (see Fig. 57) connect with
the hydraulic jack or servo-motor 1988 which is
provided with the piston rod 1996.

The entire valve bank and controls therefor
referred to generally by the reference character
1992 is mounted on a casing or stand 1994, As
shown in Figs. 57 and 65 the base plate 1996 of
the eontrol mechanism {992 has rigidly secured
thereto a depending shaft 1998. The casing 1994
is rigidly secured to the supporting legs 2000.

Thus, it is seen that the shaft 1998 and the base o

plate 1996 together with its associated mechanism
may be rotated independently of the housing or
casing 1894,

To the base of the shaft 1998 is secured one
member of a disclutch 2002 and 2004, . The plate
2002 of the disclutch is provided with a laterally
projecting apertured portion 2006 which is adapt-
ed to receive the toe of the l.~-shaped member
2008. The other member, 2004, of the clutch. is
provided with a depending collar 2010 to which
is pivotally mounted a laterally extending arm
2012. A shaft 2014 connects the collar 2010 with
the plate 2016 on which are pivotally secured the
two laterally extending rods 2618 and 2020. The
hevel gear 2022 is fixedly secured to the base of
the plate 2016 and is in coaxial alighment with
the shafts 2014 and 1998. A second bevel gear
2024 meshes with the gear 2022, the former being
rigidly mounted on drive shaft 2026. -

As was mentioned above, the arm 2012 has one

of its ends pivotally connected with the collar -

20{€, ‘The other end of the arm 2012 is pivotally
connected with the free end of the piston rod
1990, Intermediate the ends of the arm 2012 is
provided a pivot point 2028 whereby the arm may
be supported and pivoted on the support 2030.
Intermediate that end of the arm 2012 which is
connected with the collar 2010 and the pivot point
2028 is also pivoted a link member 2032 which is
adapted to engage the arm 2008 whereby opera-
tion of the servo-motor 1988 will raise and lower
the toe of the arm member 2008 in order to en-
gage and disengage the same from the apertured
boss 2006. -The function of this particular piece
of apparatus will be described more in detail be-
low.

- As will be seen from an inspection of Figs, 57
and 65 of the drawings, as the plate 2002 is ro-
tated around its center point, the arm 2008 and
its connecting arm 2034 will be moved longi-
tudinally. The arm 2034 has secured to its free
end a plate 2036 in which are mounted the ends
of the flexible couplings 1450’ and 1363’. 'The
ends of the conduits 1450” and 1368’ are adapted,
upon lateral movement to the right, as shown in
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Fig. 57, to shift into alighment with ports 2038
and 2040 which in turn are connected with the
conduits 2042, 2044 which connect with oppo-
site sides of the motor 1234 (see Fig. 37). It
should be noted that the hydraulic leads 1450’ and
1363’ are divided as they approach the plate ; lead
1450’ connecting with ports 2038 and 2040 and
lead 1363’ dividing to ports 2039 and 2041. Thus
movement of the top plate of the valve to the
right will cause motor 1234 to drive its shaft 1262
(see Fig. 37) in one direction while movement to
the left will cause a reversal of the shaft 1262.

As was mentioned before, the conduits 1913,
1915 control the jack 1982.- The jack {982 (see
Figs. 26 and 37) is mounted on a plate 1153’ form-
ing a part of the assembly (153. Ag shown in
these figures, the jack 1982 is provided with pis-
ton rods which extend laterally from each end
thereof, the free ends of the piston rods being pro-
vided with hook members 2044 and 2044’, the
hook. portions being adapted to engage upon lat-
eral movement of the piston rod the projecting
arms 2046 and 2046’ respectively. The project-
ing arms 2046 and 2046’ are formed integrally
with the blades 2048 and 2048’ which are piv-
otally mounted on the conduits {154 and .1i58.
Each of these arms, as is seen in the drawings, is
connected  with a- mortar supply through aper-
tures 1£55 and 155’ formed in the pivotal mount.

The ‘driving means for carrying out the func-
tion of this machine will be now described.

Reference is made to Figs. 4 and 8 in which
general plan views of the driving mechanism are
shown. The prime mover comprises a motor 366
which is preferably of the electric type, the motor
driving the shaft 390 by means of the belt con-
nection 388. The shaft 380 is connected, in turn,
by means of the belt 2060 with the shaft 2062 in
order to drive the variable speed gearings 818 and
420. The variable speed gear device 818 is con-
nected with shafting 2063 (see Figs. 71 and 4)
superimposed over the drive shaft 390 which in-
cludes the clutches 2064 and 2066 operable by the
foot lever 2068 for driving the pinion 2070 in one
direction or:the other. The driving of the pinion
2070. which meshes with the circular gear 332
causes a rotation of the carriage body about its
vertical axis.

The variable speed gearing 420 is connected by
means of the belts 2072 and 2074 with shafting
392 for transmitting motion through the pinion
394 to the wheels of the brick laying device 334,
334", 344", and 334’"’. Associated with the shaft
392 are suitable clutches 2080, 2082 operable by
the foot lever 2084 (see Figs. 6 and 71).

An extension of the drive shaft 380 hag rigidly
secured thereto a-pinion 2086 which meshes with
the pinion 2088 rigidly secured to one end of the
shaft 2090, the other end of the shaft being pro-
vided. with a suitable clutch 2882 for connecting
or disconnecting the pinion 2894 with the gear
2096 which is rigidly secured cn the shaft 2098.
The. shaft 2098 is slotted in the manner similar
to the shaft 870 (see Fig, 13) and rotation thereof
will produce-an elevation of the member 464 (see
Fig. 4). "The elevation of this member is derived
from the fact that the pinion 2100 mounted on
the bracket 2102 meshes with the screw gear 2104

- which is in turn rigidly mounted on the shaft 21 06

75

which has secured to one of its ends the bevel gear
2108 (see Fig. 4). 'The bevel gear 2108 in turn
meshes with the bevel gear 2110 which is rigidly
mounted on the shaft 2112, the opposite ends of
Wwhich -are provided with worm gearing 442 (see
Fig. 18).
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A still furtner extension of the main drive shaft
399 is provided on its terminal end with the bevel
gear 2114 which is meshed with the comple~
mentary bevel gear 2118 rigidly secured to the
input shaft 218 of planetary gearing 438 and
the variable speed gearing 424. The output end
of the variable speed gearing 424 is provided with
3 drive shaft 2128 on one end of which is mounted
a clutch 2122 for connecting and disconnecting
therewith the bevel gear 878 that is in continu-
ous engagement with the ccoperating bevel gear
800 as shown in Figs. 13 and 6.

The other end of the drive shaft 2i28 of the
variable speed device 424 is connected by means
of belt 2124 with the shaft 2126, The shaft 2126’
has, rigidly secured thereto, the bevel gear 2128
which meshes with the horizontally disposed
bevel gear 2138 keyed to the shaft 2132 (see
Fig. 15). A suitable clutch 2184 is interposed be-
tween the shaft 2126 and the shaft 2126’ whereby
the latter may be driven at the will of the oper-
ator. The shaft 2132 carries the gear 2138 which
is adapted to mesh with the gear 2185 (see Figs.
4 and 15) mounted on the cross shaft 782 (see
Fig. 9) for driving the belt 800. :

The drive shaft 2126 carries a seécond drive belt
2138 which is connected with a shaft 2143 on
which is mounted a gear 2i42 meshing with the
gear 2i44 which is keyed to the vertical shaft

{517 which carries with it a second gear #516 ¢

(see Figs. 53 and 54) adapted to mesh with bevel
gear 2148 rigidly secured to the crank 2453. The
crank 21506 operates to cause a reciprocation of
the U-shaped member 1512 (see Fig. 53) to which

is secured the ends of the valve rods 1488, 1500, o

1502, 1564, (506, i568, and 1810 (see Figs. 53 and
54) . Suitable clutching means 2154 is provided
for clutching and declutching the shaft 2126 with
the belt 2438.

The control of the planetary gearing 438 is
derived through the laterally extending links or
arms 2818 and 2029 (see Figs. 6 and 57), the
variation in the effective lengths of said arms
being accomplished by turning the shaft 2014.

The other terminal end of the drive shaft 380
is connected, directly, with the variable speed
gearing 422 the output of which is connected
through the belt 2156 with the pump 18176.

Intermediate the ends of the shaft 398 is pro-
vided a bevel gear 2158 which is rigidly secured
thereto and meshes with a cooperating gear 2160
rigidly secured to the cross shaft 2162. The cross
shaft 2162 is in turn provided with a clutch 2164
for controlling the rotation of the pinion 2166
adapted to mesh with the horizontal pinion 2168
(see Fig. 15), the pinion 2168 being keyed to the
shaft 2118 and driving in its turn the pinion 2172
adapted to mesh with the gear 2(74 which is
secured, fixedly, to the cross shaft 482 to provide
extension of the spotter booms 467 through the
gearing 489 and 478 and the gear racks 476 and
483 (see Fig. 9). A clutch 2178 is provided inter-
mediate the gear between the gear 2114 and the
drive shaft 482 for selectively engaging and dis-
engaging the latter from the driving means.

The control for the variable speed gearing 424
. is derived primarily through the hydraulic mech-
anism 2180 which is connected by means of the
pinion 2182 (see Fig. 6) with cooperating pinion
2184 connected to one end of the shaft 2026 (see
Fig. 57).

The variable speed gearing devices 418, 420 are
interconnected by means of cross shaft 2188, the
shaft 2188 driving the belt 2186 which is adapted
to drive the cross shaft 2180 interconnecting two
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barrel cams 425, 428. Linkage mechanism 2192
and 2194 is provided for synchronizing the rela-
tive speeds of two variable gear devices 418, 420.

It is a well known fact that brick from the same
car load lot will vary some in length. Yet, it is
desirable and necessary that the vertical joints
in the wall be kept plumb up to the face of the
wall. Itis also a well known fact that very often
a section of wall between, let us say, two window
joints will have a measurement which does not
work oub even brick lengths. Yet, it is desirable
and necessary to tighten up or loosen up the head
(vertical) joints in order to cause these brick to
work out even. Hence it is often necessary to
“compensate’” (tighten or loosen the head joints)
for this difference in brick lengths and lengths
of walls.

The present invention. has for one of its ob-
jects the provision of such means. It also be-
comes necessary in the laying of a brick wall to
establish plumbing points. It is a further ob-
ject of the present invention to provide such
plumb means which will be referred to generally
as the plumbing shoe and will have the general
numeral 2201.

Referring now to Figs. 4, 6, 8, 65, 67, 68, 69,
and 70, it is seen that the chassis of the laying de-
vice 338 has secured thereto an arm 2288 which
projects forwardly of the machine parallel with
the line of travel thereof. The arm 2208 has rigid-
ly secured thereto and depending therefrom a
servomotor 2204 which is provided with a piston
rod 2202, the lower end of which carries a shoe
2200 having a cam shaped toe surface. The upper

-end of the cylinder or servo-motor 22064 is.con-

nected by means of a conduit 2206 with an indi-
cating device generally indicated by the reference
numeral 22{9. ‘The nature and function of the
indieating device will be described below.

The compensating mechanism referred to gen-
erally by the numeral 221 comprises an
arm 2212 which is also mounted on the base of
the brick laying device 398, the arm 2212 also
projecting forwardly of the machine and parallel
with the line of travel thereof. The outer end
of the arm. 2212 is provided with a depending

- arm 22i4 which is bifurcated at its lower end
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forming the arms 2216 and 2218. Adjacent the
rear end of the arm 2212 is disposed a seivo-
motor 2220. The extreme rear end of the arm
2212 is-mounted for rotation in a bracket 2222.
The bracket 2222 is provided with a frictional
bearing (not shown) which is of such type as
to permit the arm 2212 to be retained in any
position in which it may be rotated therein.

Reference is made at this point to Figs. 4, 6, 8,
66, 67, 63, and 69 in which is shown the operating
meang for the devices just described. In Fig. 67
it is seen that a gage strip, generally indicated by
the reference numeral 2224 is provided, the same
extending- parallel to one of the rail members,
364. The gage strip 2224 carries g . plurality
of spaced upwardly projecting substantially hol-
low bosses 2226 and a plurality of scales.” As
seen in Fig. 69, the first scale 2228 is divided into
linear feet. 'The second scale 2230 is a fixed scale
indicating brick bond. - The +third scale 2232
is a sliding brick bond scale.

Associated with one side of the gage strip 2224
is provided a substantially -U-shaped channel
member 2234 which is provided with a pair of
arms 2236 which extend laterally from one of the
arms-of the U-shaped member 2254 and are so
spaced as to permit insertion at predetermined
intervals in the hollow bosses 2226. As is seen
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in Fig. 67, the sides of the member 2234 taper
inwardly and provide a wedge-shaped surface
which is adapted to cooperate with the outer sur-
faces of the wedge member 2238. The wedge
2238 is internally threaded in order to receive a
set screw 2249. A cam member 2242 is provided,
the cam being apertured fo permit the entry
therethrough of the set screw 2240 and projects
at its upper end to a point above the plane of the
lowest point on the cam surface of the toe 2200.

Associated with the other side of the gage strip,
and at certain predetermined points is provided
g, device for cooperation with the compensating
mechanism referred to above. The compensat-
ing mechanism described above is adapted: to
cooperate with a ‘“compensator set lever” indi-
cated generally by the reference numeral 2244.
This mechanism comprises a base 2248 from
which -depend a plurality of lugs 2246 adapted
to be inserted in the upwardly projecting bosses
2226 at a certain predetermined point on the gage
strip. The base 2248 carries with it a horizon-
tally extending strip member 2250 which is pro-
vided on each end thereof with an arcuately
shaped surface 2252, the latter being: serrated
at ‘regular intervals representing degrees. A
lever indicated generally by the reference nu-
meral 2254 is provided with a pair of upstand-
ing parallel shoulders 2256. Intermediate the
ends of the lever 2254, the same is provided with
a pivot pin 2258 which is engaged at its lower
end by the plate 2250 to which it is fixedly se-
cured. " A set ratchet pin 2280 is spring mounted
in one end of the arm 2254, the ratchet being
adapted to.cooperate with the serrated ends 2252
at any desired point thereon. ‘ :

From the above discussion, the operation of
the compensating and plumbing devices is be=
lieved to be apparent. As the brick laying chassis
moves forwardly or reverse and the toe 2200 is
brought into engagement with the upper end
portion of the cam: 2242, the toe 2200 together
with piston rod 2202 are elevated thereby caus~
ing 'a. flow of fluid through the conduit 2206
which is reflected in the indicating device 2210
in the manner yet to be described. . Similarly,
the “compensating sef lever” 2244 having been
set at a predetermined point along the gage
strip and the angle of the arm 2254 having been
also pre-set, one of the two arms 2216 or 2218
will engage one of the side surfaces 2256 of the
member 2254 thereby producing a rotation . of
the shaft 2212 which in turn operates the servo-
motor 2228 to cause an indication on the meter
2210. :

Reference is now made to Fig. 70 which dis-
closes the above referred to indicating  device
2218. As is seen from the drawing, the indi-
cating device is provided with four concentrically
spaced scales 2262, 2264, 2266, and 2268, respec-
tively. A fifth scale 2270 . extends vertically
across: the face of the dial. Cooperating with
the dial face 2262 is a double-eénded indicating
arrow 2272, 2272/, Mechanical means of any
desirable type, indicated generally by the refer-
ence numeral 2274 (see Fig. 6) are employed for
connecting the indicating arms 2272 in such a
manner as to indicate the distance travelled for-
wardly or rearwardly by the layer carriage.
Dial face 2264  is' provided with - cooperating
-double-ended dial hand 2276, 2216’. - This dial
hand is connected through appropriate mechani-
cal linkages 2278 shown diagrammatically in'Fig.
-6, with the layer head 894 and is adapted to dis-
¢lose to the operator the exact arcuate position

10

15

20

40

45

b6

60

30

of the layer head. The third scale, 2266, is pro-
vided with indicating arrow 2280 which is op-
erated by a take off 2281’ from the hydraulic
line running between the valve :plunger 1518
and the gland jack 9i4. The arrow 2280 indi-
cates the-arcuate position of the outlet port of
the gland. The inner scale 2268 is provided with
an indicator 2282 having a plurality of ‘arms,
each arm being spaced from its adjacent arm.
The arms 2282 are connected through appropriate
servo-motors and conduits 2287 with the conduit
22066 which is in turn connected with the servo-
motor 2284, The operation of the servo-motors
is such that when the plumb shoe 2200 is elevated,
the servo-motors cause a declutching of the dial
hands 2282 (which normally rotate with the dial
hands 2272 and 22768) to indicate to the operator
that a plumb point has been reached. The verti-
cally extending scald 2270 is provided with a ver-
tically movable cooperating indicating arm 2234.
The position of this arm 2284 is substantially,
when in normal- position, intermediate the two
ends -of -the face of ‘the scale 2275. However,
through suitable hydraulic means, the arm 2284
is varied from its normal position to points above
or below the normal position upon rotary move-
ment of the shaft 2212 caused by the engagement
of the bifurcated arms 2218, and 2216 with: the
sides 2256 of the element 2284. 'The hydraulic
connections: between the servo-motor 2229 and
the indicating device 22198 is indicated diagram-
matically at 2286 in Fig. 6.

The compensating and plumbing mechanisms
which have been described above in  consider-
able detail were designed in order to afford the
cperator means for determining what actions or
sequence of actions must be brought about in
order to effect a proper laying of brick. While
these devices have been described as being sub-
ject to manual control and reliance by the op-
erator-upon that which is indicated by the dials
for performing eertain given functions, still it
will be understood that automatic means can be
substituted for these means of the plumbing and
compensating means obviating ‘the necessity for
continuous manual operating means.

Having described this invention in considerable
detail, the operation of the mechanisms will be
described.

The brick feeder belt 899 rides at one of its
ends over-the idler pulley 326 while the motivat-
ing power therefor is taken from the shaft 2132
(see Figs. 20, 25) and the gear 2126 which is con-
nected to the main prime mover of the brick lay-
ing device 366.

The brick after passing out from heneath the
helper belt 798 move forwardly to.the left, as
seen in Fig. 9, where they are deposited on. the
inclined slide 2288 which is provided with a plu-
rality ~of longitudinally extending vanes 2299

. which are mounted thereon for controlling ad-
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justable transverse movement of brick across the
upper face of the. slide 2288. Brick deposited
upott- the slide 2288 are conveyed downwardly
under the force of gravity toward the rollers 568
and move laterally toward the left over these roll-
ers. The foremost brick is then brought into
contact with the rollers 570 and are fed between
the flexible guide strips 666 (see Figs. 19 and
21). The brick, having now come to rest on
the rollers 570 are also superimposed over: the
dog jacks 580. The dog jacks 588 and their as-
sociated rammer jacks 578 are operated; hy-
draulically, through the valve 1498 (see Fig. 54).
At the moment of the operation.of these two
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jacks, the dog of the jack 588 is rotated to a
position below the under surface of the brick
and, simultaneously therewith, the rammer jack
578 forces piston rod 588 and its abutting ele-
ment 538 laterally toward the right as seen in

Fig. 20 whereby the pulleys 584 and 528 are ro~

tated in a counterclockwise direction to produce
a lateral movement to the left of the rammer
587 which carries the abutment element &990.
The abutting element 830 engages the rear end
surface of the brick positioned immediately in
front thereof and, forces that brick laterally to
the left upon the “spotter plate” 572 and over
one of the spotter cups 638. Each brick is posi-
tioned at its mid-point over one.of the spotter
cups 638, the position therecf being governed and
determined by means of stops 2252, 22927, 2292",
and 2292'’ rigidly secured to the cross arm E76
and arms 6718 and §33. The stops 2252 serve a
dual purpose in that while their jackets are
rigidly secured to the arms 87§, 6§78 and 680, the
pistons thereof are slidably mounted therein by
the inward movement therecf with respect to
the arms 678, §78, and 880 will each and indi-
vidually produce hydraulic operation of the
valves 1384, 13847, 1334’ and 1384’’’ shown dia-
grammatically in Fig. 22 (see also Fig. 20) to
cause a vacuum condition to exist between each
brick individually and its respective vacuum cup
638, 638, 638" or 638",

Referring to Figs. 9, 16, and 17 cf the draw-
ings, mechanism for inserting bats has been dis-
closed. In accordance with certain well estab-
lished practices in brick laying, it frequentiy be-
comes necessary to insert a bat at a given point.
A bat-belt 48§ is mounted on rollers 43S, 498’
rigidly secured to a frame member 459 slidably
mounted on the track elements 581 and 501’
attached to the side elements 458 and 488" of
the spotter boom 461. The frame 498, in order
to load brick on the bat beli, is retracted by
engaging the bifurcated member 548 with the
shaft 598 (see Fig. 18) wuntil the frame 483 is
moved to a position adjacent the free end of
the pivoted slide 2288. The slide in this in-
stance has been elevated by means net shown,
whereby brick which are fed from the conveyor
belt 880 to the slide are permitted to move from
the slide 2288 to a position on the bat belt 298.
After the bat belt has been loaded, it .is moved
outwardly to . its proper position and the slide
2288 is lowered to its normal operating position.
Adjacent the outer end of the bat belt is disposed
a plurality of. rotatable suction cups 522 (see
Figs. 16 and 17) each of which are adapted 1o
receive one of the bats 7’ loaded on the bat belt
455. At the desired interval, the shaft 524 car-
rying the bat 7’ secured to the vacuum cup 522
is rotated thereby depositing bhat 7’ to the po-

sition 7’7 as shown in Figs. 16 and 17 in the lower--

most positicn on the rollers 510 and in position
.above the dog Jjacks §835. Rotary movement is
imparted to the vacuum cup 8§22 through the
system shown in Fig. 17. Hydraulic motor 528
is operated through the valve {883 (Fig. 54).

In the discussion immediately preceding, it will
be understood that the operator of this brick
laying device has first energized the electric motor
366 from any-desirable source of electric current.
It is also assumed that it is understood that upon
the energization of the electric motor 366 the
drive shaft 390 has been caused to rotate and
through its associated clutches and interconnect-
ing shafts the crank 2150 has been caused to
rotate causing the reciprocation of the valve
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plungers 1498, 1500, 1502, 1504, (506, 1508, and
1510 (see Fig. 53). It will also be understood
that in all instances where vacuum is required
the vacuum means are connected to the common
source of vacuum 32.

As described above, the brick have now been
brought into position above the spotter cups and
are ready to be picked therefrom by the layer
head arms.

Reference is made to Figs. 26 and 4 of the draw-
ings which disclose the structure of the layer
head in considerable detail.

The shaft 888 is geared to the electric motor
366, a manually operated clutch 2122 being pro-
vided for effecting a coupling between the shaft
and the motor. Engagement of the cluteh eaus~
ing a rotation of the shaft 888 will produce a ro-
tary movement of the layer head 894. One of the
arms 974, consequently, approaches a position
directly above the brick which have been brought
to the spotter plate 512. As the layer arm ap-
proaches this position the segment jack 964 is
automatically operated to withdraw the shaft 954
thereby producing a downward movement of that
portion of the annular track $58 immediately
adjacent the outer end of the arcuately shaped
shaft 854. 'As the arm 974 approaches the pick
position, the member 1285 rides downwardly in
the track 1202 thereby permitting the arm 914 to
be lowered while still maintaining a horizontal
position.  Simultaneously with this action, the
jack 964’ has been operated in such a manner as
to extend its piston rod thereby causing an eleva-
tion of the ring track 950 on the side opposite to
the spotter. This, of course, will result in an ele-
vation of the oppositely disposed arm 974. In
elevating and depressing the two arms, it will be
seen that the laying and picking arms are main-
tained, constantly, in substantially parallel
planes.

As was described above, as the picking arm
approaches its pick position, a trigger member
1041’ is brought into engagement with a frip
member 2502 causing an operation of the serve-
motor 1044 whereby the vacuum cups on the pick
arm are connected directly with the source of
vacuum. Simultaneously, with the creation of
the vacuum condition in the cups 984, a trip 2500’
engages a trigger 1332 mounted on the member
1330 (see Fig. 19) which operates the hydraulic
linkage connected with the valve (428 to cut off
the vacuum from the vacuum cups 638. As the
pick arm continues its rotation, the element 1206 -
rides upwardly in the track {202 while still main-
taining a substantially horizontal position. The
rotation continues until the brick are brought to
a point approaching the lay position.

At this point, the member 1206 again rides
downwardly in the track (282’ and as the arm
reaches its actual lay position, the trigger 1047 is
tripped by means of the abutment 1049 thereby
destroying the vacuum condition which originally
maintained and permits the brick to be properly
positioned on the wall being built. It will be rec-
ognized, of course, that as the arm 974 approaches
its-lay position, the corresponding oppositely dis-
posed arm will again be brought into its pick posi-
tion. The cycle is continued so long as the shaft
888 remains clutched to the main drive shaft 390.

Referring now more particularly to the opera-
tion of the laying arm and as was noted above,
the trigger 047 actuates jack 1944 to cause the
rod 1004 to close valve 1013 to the vacuum in
chamber 968 and to open the valve 1914 to atmos-
pheric pressure which further aids in releasing
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the brick from the hold of the vacuum cup. If
the cup 984 has reached the lay station without
being engaged in carrying a brick from the supply
station, the valve 1068 will have been held in its
valve seat 1060; however, the inrush of air upon
the closing of valve 1013 and the opening of valve
1014 will knock valve 1068 to its open position at
1068’. The masking plate 996 has by now closed
the port 990, the spring 1008 (see Fig. 29) has re-
leased stem 1012 and spring 1020 has forced
valve 1014 to its closed position at 1022. A co-
operating and somewhat similar spider at valve
1013 has opened valve 1013 permitting vacuum to
build up in arm 974. As cup 984 approaches its
pick position, valve 1068 remains held down by
spring 1069. At this instant of “pick,” jack 1044
is actuated as described above, causing rod 1004
to return to the right as seen in Fig. 26. Thus
opening port 990 without, however, affecting the
position of either valve 1013 or i0i4. If a brick
has been set up on the cup 638 the pick action of
the arm 974 causes a seal between the brick and
rim [056. At this instant the port 990 is opened
as described above and vacuum condition inside
the arm and atmospheric pressure outside the
cup gives control of the brick to the arm 974. The
vacuum condition extends through port 990 and
openings 1064 to the upper face of the brick, and
as well to the under side of the valve 1068, thus
neutralizing the upward pull of the vacuum con-
dition within the arm 974 on the valve 1068. ‘This
upward pull is further neutralized by the con-
tinuing moderate pressure downward from the
spring 1069,

It will be readily seen from a reference to Fig.
15 that the actual picking and lay positions are
displaced from each other to an extent greater
or lesser than a straight line angle. The lay posi-
tion is normally maintained at 90° from. the line
of the boom while the center point of the spotter
plate is displaced approximately 80°.

In. order to lift the arms 994 as during the

temporary discontinuance of one set of arms,
it is necessary to observe that the jacks 1108 are
operated in one case to retract the piston rod
while in the other case the piston rod is extended.
The operation of the servo motors (104, {104’ is
derived from the valves 1686 and 1684 which is
.operated by means of the handle member 1738
in its action against either the nib 1750 or 1752
(see Iigs. 50, 57 and 58). As is seen in Fig. 26,
the retraction. of the piston rod 1102 will cause,
after a short movement thereof, an engagement
of the member ({4 with the free end of the arm
- I'106 and in the course of such engagement will
. remove the recess portion 1110 from the upstand-
ing- projection- 1112 -formed integrally with the
member 968. The disengagement of these two
members frees the arm 914 for rotary movement
around its pivot point 970 (see Fig, 25).

During the time that the head 894 has been
rotated various gland (referred to generally as
by the numeral 905) positions have been effected.
During the course of the rotation of the head,
the housing 968 is always provided with a pres-
sure less than. atmospheric pressure. 'This af-
fords a constant source of vacuum available to
the layer arm 974 in any position the arm may
achieve through its rotation of 360°. To effect
such a condition the conduit 1054 is connected
directly to the apertured boss 2510 formed on
the housing 968 as shown in Fig. 26,

Referring to Figs. 26, 58, 62, 38, 39, 40, 52, to
effect 5, manual operation of the jacks 1030, 1034
to set up the.arrangement of vacuum cups on
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the layer arm that will correspond with the pat-
tern of brick to be picked up from the spotter
plate, the operator moves the handle 1738
into contact with the nib 1759 or 1752 which
aligns the gland ports 916 and 917 with the ports
1851 and 1053. The alisument of these ports is
derived through the operation of the servo motor
914 which causes a reciprocation of the gear rack
912 which is, as described above, in engagement
with the gear 910 formed on the base of the shell
906 (see Fig.32).

‘When the ports §16 and §17 have been brought
into alignment with their cooperating ports 1051
and 1083, the valve 1684 is operated through
movement of the handle {738 into engagement
with the nib 1745. The operation of this handle
member causes fluid to be passed through the
conduits 904, 1906,

In all the movements of the handle member
1738 as ‘described above, it will he understood
that the position of the masking plate {7(4 has
remained unchanged. The reciprocating action
of the telescoping parts 1740, 1138, together with
the swivel action and lost motion connection of

5 the shaft 1754 with respect to masking plate

i714 permit the handle 1138 to effect lateral
movements' independently of any movement of
the masking plate i714.

It is seen from a study of the action of the
gear rack 912 and its associated shell member
910 that the operation of the servo motor 914
will permit the glands referred to above to be
brought into alignment at any desired point
whereby the operator may effect the action of
any of the servo motors mounted on the head
894,

The above discussion has set forth a method
for operating this device manually. The same
operation may be accomplished automatically
through the operation of the crank member 2450
(Fig, 55) and its associated valve 1496 (see Fig.
53). The details of the cperation of this auto-
matic valve structure are shown more clearly in
Fig, 52 wherein valve 1486 has been shown dia-
grammatically as comprising three valves, 1496,
1496’ and 1496’’’ As the plunger 1510 is recipro-
cated in synchronization with the other. pistons
connected with the crank 2159, fluid under pres-
sure is admitted alternately to line 1596 and 1595
to.the control valve 1594 and thence to the oppo-
site sides of the piston mounted in the servo
motor 914. - The control valve 1594 being manu-
ally operated, may supersede the operation of
the automatic control. :

The piston 1610 also controls, automatically,
the introduction of fluid to the gland 905 (Fig.
27) by means of the operation of the valve 1496’.
The fluid is transmitted therefrom through the
conduits 1906, 1908 to the gland 965. It will be
seen from Fig. 52 that the manually controlled
valve 1805 is also provided for superseding the
action of the automatic control of the admission
of fluid to the gland 905.

It will be noted that pressure reduction valves
1907, and 1597 have been inserted in the supply
lines 1906 and 1908 and 1595 and 1596 respec-
tively.

The. vacuum control on the arm 914 is de-
rived through the action of .the servo motors
1044, 1044’, both: of which are activated through
the valve {045 (see Figs. 26 and 53a). ‘The valve
1045 is, as was described above, operated by the
tripping of the arm 1041. Hydraulic fluid for
operating the jacks 1084 and 1044’ is derived
through conduits 1046, 1948 which are connected
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with the ports 1061 and {063 in the layer head
‘8e4.

Further details of the brick laying operation
will now ke discussed.

As the brick has been rotated from the pick
position to the laying position, the mortar spread-
ing device will have spread a layer of mortar on
thé wall. This is accomplished by operating the
kinematic mechanisms indicated by the reference
fiumerals (844 (see Fig. 52) and (845 which op-
erate the valves 1665, 1608, {640, and 1612, in
such a manner as to cause a retraction of the
‘telescopic mortar spreading nozzles [{44. As
was ‘described above, reference heing made to

Figs. 46 and 49, the connectlon between the pis~ i

ton 1148 operates through the spring tension
member (354 to permit a slisht play between
the piston 1148 and the nozzle connecting lug
{148. 'The travel of the nozzle proper f144 being

limited, by the supporting bracket (168, to the ¢

distance between the end of the grouter arm 1162
and the stop lug 1151 adjacent to the base of
the grotiter arm. Hence, it will be seen that after
the setting of the nozzle in the desired position,
tHa logt motion virtue of spring 1354 enables pis-
ton 1148 by further retraction and through pin
1352 to exert influence on the vaive (168 to open
‘it for spreading operations, or, by limiting the
gction '6f piston {148 to nozzle set only, to per-

mit the valve to remain closed, but subject to 3

openinz By thHe trigger 166, for head joint pur-
poses, as will be déscribed below.

As was deseribed above, the mortai nozzles are
donifiscted with a suitable source of mortar sup-
ply under pressure.

The mortar nozzles, having been thus opened
aiid mortar admitted to them, thru valves, 1652
and (658, spread a layer of mortar on the top
surface of the brick already in position on the
wall,

The brick, having been brought into laying po-
sition, engages ‘against the rotatable member or
bearing 1342 of the mortar nozzle trigger mech-
anism. By engaging against the terminal of the
trigger 1168, the rack (342 causes gear 1340 to
Totate and thus a spurt of (reference is now
made to Fig. 45), mortar under pressure Is ex-
‘truded through the valve 1 168 between the brick
1aid ‘during a previous brick laying operation and
‘the brick now being laid. At the instant the
brick is brought into its proper position upon the
wall the vacuum in the arms 974 is cut off
through the trigger mechanism deseribed above
and the brick laying arm is then ready to be ro-
tated into its pick position. The operations thus
far described are periodically repeated with each
‘Y5 totation or reciprocation of the brick laying
heéad. ‘

As illustrated in Fig. 51 and Fig. 37, the mortar
nozzles are arranged in banks. It will be under-
stood that the operation of the kinematic means
1644 applies to one bank of nozzles when ‘the
machme is travelling in a given direction, where-
'4s, o snmlar operation will be given to the mor-
tar spreading nozzles in the oppositely disposed
bank, when a reversal of direction of travel oc-
curs. .

It will be understood ‘that Fig. 37 illustrates the
rormal ‘operating position of the variols mortar
nozzles when carriage is traveling to the right.
However, the relative arrangement of each of the
‘nozzles may be varied in accordance with the type
"of work to be performed.

These variations in the arrangeraent and dis-
position ‘of the mortar nozzles 144 and their re-
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spective and synchronized mechanisms are aé-
complished through the operation of keys 1645.
Key 2920 for example will, when extended, cause
(@) valve 149§’ to move spotter cup €38’ to-the
1eft, (b) valves 1616 and (618 to arrange mortar
nozzles 1144’ and (144" in their intermediate po-
sition to receive the header brick, (¢) jack 1088
to rotate the Iayer arms 974 cups some 120° in
their respective position for picking this particu-
lar header arrangement. However, when Key
2928 for example, is retracted (as will. be de-

‘scribed in greater detail below) the following

movements oceur: (d) valve 1499’ causes spotter
cup 638! to move to the right, (e) valves 1616
and 1614 align nozzles 1144 and {144’ respective-
ly in their 1ntermed1ate or header position and
() layer arm cups to reverse rotation to accom-
fnodate & piek up of the new header arrange-
ment.

By virtue of the operation of the hydraulic sys-
tem illustrated diagrammatically in Fig. 52, the
servo-motor 1034 may be operated to cause a ro-
tation of the sleeve 982 about its longitudinal
axis in order to achieve the bonds known as “row-
locks” or “soldiers.”

As was stated above, it is ohe of the objects of
this invention to provide means for compensat-
ing for the discrepancies in the lengths of the
brick with respect to the length of a wall to be

laid. Such discrepancies are overcome in part

through the insertion of more or lesser volumes

-of mortar between the brick which has been laid

and the brick to be laid, and in particular, by, in
the case of long bricks, decreasing the rotation of
the layer head (and all its -associated and syn-
‘chronized mechanisms) with respect to the timed
travel of the layer carriage along the wall.

By reference to the compensating dial 2218
(see Figs. 70 and 59) the operator may, at will,
through the operation of the ‘control 1668, and
1662 cause valves 1652, and 1654 to vary the
amount of mortar to be supplied to the head
Jjoint, and/or to vatry the amount of mortar being
spread on the wall.

From the above description it becomes appar-
ent that the mortar spreading device may be op-
erated either en bank or the riozzles of each bank
may be broken down into the ‘operation of pairs
of nozzles. It is also deemed apparent that each
pair of opbositely disposed miortar nozzles may
be Operated independent of the remaining nozzle
elements. This last-named operation is achieved
throtigh the operation of valves 1468’ and 1688
and is‘illustrated in Figs. 51 and 52. :

It will also be observed that through the opera~-
tion of the element (992 and more-specifically the
handle ‘mesthber 1738 into contact with the nib
{146, the valve 1684 is operated to cause fluid to
flow through the pipes 1960, 1902 into the corre-
sponding ‘servo-motors 1188 whereby one of the
banks ‘of valves may be plvoted downwardly out
of the plane of the arms of the mortar spreadmg
‘device ‘proper. This operation is particularly
useful in the building of piers and jams. Simi-
larly ‘nib 1748 operates valve 1688 to cause jack
1190 to move its associate bank of nozzles.

The laterally projecting arms 1120 and 1122
together with the associated mortar nozzle banks

‘may be elevated into a plane substantially per-

pendicular to the normal working plane through
the operation of the crahk lever 1134 by means of
the servo-motor 1192, The servo-motor 1192 is
controlled through the valve 1686 which is in turn
operated by the handle member 1738 which is
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brought into contact with the nib (150 and/or
1152,

While the sequence of operatlons described
immediately above continue throughout the lay-
ing of a single course of brick along a wall or
piece of wall, it will be understood that the di-
rection of travel of the apparatus described can
be reversed and the brick laying mechanism
and the brick delivery unit may be elevated in
the manner described whereby a second course
of bricks may be superimposed over the course
just laid and if desired the direction of the ma-
chine reversed in carrying out these functions.

In the foregoing, reference has been made in
the manner in which bats are fed to the spotter
plate. In laying a bat, one of .the keys 1645 is
operated in:such a manner as to -cause a flow
of fluid through the valve 1494, The operation
of this valve in turn produces the ejection of
the bat: into its proper.place for movement to
the spotter plate.

Reference is now made to Fig, 1 for corner
construction. An optional operation of the de-
vice is as follows. 'The movement of the brick
laying carriage along the track may be sub-
jected to the control of barrel cam 428 of the
variable speed transmission . gearing 420. The
barrel cam is synchronized with the barrel cam
426 . which controls through suitable clutching
the rotation of the layer body 328. The layer
boom 837 and the spotter boom 487 are adapted
to be moved to their .extended posifion and
maintained therein through the sequence of
operations to be described. In this position the
device is operated normally for two and three
courses of brick laid on the wall 2. At the
termination of this operation, the wall 12’ will
be built by causing the barrel cams 426 and 428
to .control. the machine in synchronization
whereby the spotter and layer booms are caused
to rotate about the vertical axis of the layer
device 328. At the same time, the device is
caused to reciprocate on the tracks.

" The direction of movement of the brick lay-
ing carriage may be changed whereby the device
may be made to travel over tracks 364’.  This is
brought about by operating the handle member
361, (see Fig. 71) whereby the gear 362 is moved
into engagement with the gear teeth 360 (see
Fig. 74) causing the shoe 338 to rotate the
wheels 334, 3347, 334’’, 334’"’ 90° to their new
position.

The motor 36 of the brick delivery umit is
synchronized with the electric motor 366 of the
brick laying device through the electrical circuit
illustrated diagrammatically by the reference
numeral 2904 (see Fig. 2).

Synchronization is also maintained between
the feeder system of the hrick delivery unit and
the laying head. This synchronization is ac-
complished by a closed hydraulic system shown
diagrammatically in Fig. 1 by the reference
numerals 2600.  The movement of the handle
member 1138 which governs the speed of the
laying head through the shaft 2026 at the vari-
able .gear control 2188 operates in such a man-
ner as to. synchronize the associated variable
‘speed ‘mechanisms of the brick laying unit.
~ The spreader device is connected. with the
source of mortar supply through the conduit 2602
and the vacuum for the layer system is derived
through the conduit 2604 (see Fig. 1).

The individual wythes or longitudinal rows in
a ‘single course of brick are respectively con-
trolled by a series of keys denoted generally at
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1645 and more . specifically. by #2920, 2920°,
2920’7, 2920'’'; these keys each are capable of
several different movements for correspondingly
varying the brick.in wythes.

In the first instance any of the keys may be
depressed to cut out the wythe associated there-
with so that from 1-4 wythes of brick may be
layed.. Ordinarily when the machine is at rest
all four keys are depressed then as the machine
is brought into operation. the keys are raised
from depressed to horizontal positions. To. re-
vert momentarily, when a key is depressed to
cut out.a wythe, the rammer for that wythe is
deprived of its operating fluid so.that the cut-
ting out of a wythe. is accomplished, by damming
the source of brick to the particular spotter cup

associated with that wythe.
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A second function of keys 1645 is to vary the
bond by .setting the machine so that certain
brick will be laid as headers instead of stretchers.

Figs. 4.and 56 illustrate a standard stretcher
bond, such as that used for the first four courses,
of the wall as shown in Fig. 8. Fig, 56C shows
brick arranged to form a full header bond as
used in the sixth course in Fig. 8. In a typical
four wythe wall as illustrated in Fig. 8, the fifth
and seventh courses are formed by the bond il-
lustrated in Fig. 56B. ,

Where the outer wythes are stretchers and ty-
ing headers form the inside of the wall. Head-
ers'in respective wythes are set up by sliding the
keys forwardly and rearwardly, so as to rotate
the spotter cups and simultaneously to bring into
operation the appropriate series of vacuum cups
in laying arm.

In order to arrange the mortar heading nozzles
in positions corresponding to the particular bond
set up by the keys, the linkage between the keys
and the hydraulic system controlling the posi-
tion of the head joint forming mortar nozzles and
designated generally by the #2920 is also pro-
vided. - A cross linkage indicated generally at
2924 is provided, so that when ever a key is
pushed or pulled to set up the laying of a head-
er, not only is the head joint nozzle primarily
associated with that key telescoped or extended
to "its ‘proper position for mortaring the head
joint, but likewise. the necessary adjacent and
associated nozzle is telescoped or extended: to
the same position since two nozzles are required

in mortaring the head joints for headers.

Keys 1645 are also movable from there normal
horizontal operating -positions to an upper po-
sition to inject bats into the wythe corresponding
to the key which has been tipped to its upper
position. - By tipping a key up, the flow of whole
brick to a rammer is dammed and bats are fed
from the bat reservoir to the rammer instead of
whole brick.

The linkage operated by tipping key 2920 from
a horizontal position to its upper position is in-
dicated generally at 2926.

In describing the structure illustrated in Figs.
56-56C inclusive the elements controlling one
wythe are designated by whole numbers and simi-
lar elements controlling the other wythes are
designated by similar prime numbers, except in
certain instances where whole numbers are used,
to facilitate explanation of the cross linkage.

Referring particularly to Figs. 56-56A, the key"
board 1645 includes four keys, 2920, 2920°, 2820°’,
2920’’’ and a thumb key, 1609, which is a master
off-on key mounted on.a cross shaft 2928 which,
in turn, is affixed at its ends by a suitable sup-
port 2930. The keys 2920, etc. are each mounted
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for independent rotation on shaft 2928 by means
of a horizontally extending lug 2932 on the upper
end of a vertical lever 2934. Lug 2932 is provided
with a bore extending horizontally from end to
end, so as to fit rotatably on the shaft 2928. It
should be noted particularly that key 29820 is
slotted at 2936, lug 2932 slotably fitting in the
slot so that the key may be slid forwardly and
rearwardly without swinging lever 2934 but that
when the key is depressed or raised, lever 2934
is rocked with it about shaft 2928, and this with-
out extending or retracting the key, if so desired.
An arcuate slot 2938 is formed in the enlarged
end 2940 of key 2620 for slidably receiving the
pin 2942 of a clevis 2944 on the adjacent end ‘of
bar link 2922 so that when the key is depressed or
raised to rock lever 29334 about shaft 2928 the
bat link is not affected while on the other hand
when ‘the key is moved inwardly or outwardly
to drive the bar link 2922, the bottom linkage
2926 may be leTt unaffected at the option of the
operater.  The various valves which govern the
header or stretcher set up for the wythes and
which eontrol the head joint nozzles of the mortar
spreader are controlled by the inward or out-
ward movement of bar Hnk 2922, these valves be-
ing conveniently divisible into two groups, name-
1y the group 2946 seen at the left hand portion
of Fig. 56B and those (601 seen at the central
‘portion of Fig. 568 and at the right hand por-
tion of Fig. 53. The valves in group 2946 are
on-~off valves disposed in the lower level of multi-
"ple valve bank 1482, as shown also in Fig. 54,
for controlling the flow of fluid to certain of the
switch valves in the upper level -of the wvalve
bank 1482.

In referring to the valves which control the
header-stretcher set-up mechanism = for the
‘wythes, the intermediate groups.2946” will be de-~

tailed since only the intermediate bricks 7’ or &

1" may be turned from stretcher to header po-
sition by both clockwise or counter-clockwise ro-
tation, as seen in Figs. 56, 56B, and 58C.
Referring to group 2946’, valve 2948, controls
the flow of fluid to valve 1499’ in multi valve bank
1482 so that when valve 2948 is opened by a
tetraction of bar link 2922’ fluid is admitted
through pipe 2850° to valve 1480’ which in turn
rotates spotter cup 638" by applying fluid under
pressure to jack 634’. Since it is necessary to
raise each spotter cup when it is rotated to avoid

interference by brick supported thereon with

adjacent brick, a pipe 2952’ is branched from
2850 to admit fluid to valve 1488, so as to en-
able valve 1488’ to admit fluid under the hy-
draulic piston portion of spotter cup 638’, thus
to drive cylinder 632’ upwardly. Valves 1488’
and 1489’ which govern the rotatioh and the
raising of spotter cup 833’ are, of course, Syn-
chronized by cam action as previously Gescribed.

Spotter cup 638’ is retracted to its lower posi-
tion by fluid controlled by valve 1483’ and ad-
mitted by pipe 644’, this latter aetion being an-
other of the synchronized motions of mulki valve
bank 1482.  Valve 2948’ is operated by lever
2956’ biased by a spring (not shown) against a
lug 2958’, on bar link 2922/, A stcp (ot shown)
is‘provided for preventing lever 2958° from rotat-
ing clockwise beyond its €00 position so that valve
2948’ is opened only by retraction of lever 2922,
to the right and is not affected by extension to
the left as seen in Figs. 56, 56A.

An arrangement similar to that described im-
‘mediately above is provided for valves 2966” and
1492’, with the exception that valve 2960 is
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opened by movenment to the left of bar link 2822
as seen in Figs. 56, and 56A. Valve 2960’ being
unafrected by movement to the right (retraetion)
of bar link 29822 Admission of fluid to valve
1482’ enables this latter valve to cause rotation
of spotter cup 638’ clockwise as it is shifted by
jack €34’ to the left so as to turn brick 7’ from
its 55 position to the position shown in Fig. 56C.
In order to raise the spotter cup 638 to avoid
brick interference as previously deseribed, a pipe
2952’ is connected to the input of valve 1488’
from the pipe 2964’, which leads from valve 2968’
to valve 4482’. In order to avoid cross talk he-
tween pipes 2850’ and 2964’ which have common
branches 2852’ and 2862’ to valve 1488 check
valves 2868 are inserted in the branches.

Transverse push rod 2968 constitutes a delayed
action follewer for all the bar links 2922, 2322/,
292277,°2922*’. Each bar link carries a pair of
spaced dogs, such as lugs 2970, 2872" as shown in
Fig. 56A. The spacing between the dogs and push
rod is such that as push rod 2822’ for instance is
retracted, dog 2972’ moves bar 2958 to the right
but does not transmit motion to any of the other
of the bar links. Likewise extension of bar link
2922" moves dog 2978 to the left against push
rod 2668 so as likewise to move this push rod
to the left without affecting any other bar link.
Push rod 2968 is provided at each end with T
head 2974 fitting in guide way 2976 which tain-~
tains the rod in a true transverse position across
each bar link at all times. A lever 2978 is en-
gaged by cross rod 2968 so as to move fo the teft
and the right, therewith, the trigger being me-
chanically coupled to a movable cam plate 2979
on the multivalve bank 1482 so as to throw valve
1495’ closed at a certain phase in the cyele of
operation of the valve. This phase is timed to
stop the flow of fluid from valve 1496 to jack 914
(Frig. 52), thus stopping the regular oseillation
of gland 985 intermediate the pick and lay posi=-
tions of the gland. By stopping the gland at the
intermedi ate position slightly in the lead of ports
1059, 1052, motive fluid may thus be transmitted
to jack 1030 so as to rotate the ‘outer casing of
arms 974 and 974’ from the position shown in
Fig. 56A ‘to -either of the positions shown in Fig.
56B or Fig. 56C, depending upon whether a bar
link such a@s 2922° has been retracted or ex=
tended. Lever 28718 is-connected to a second mov-
able cam plate which changes the timing -of
valve 1496 so as to inject motive fluid through
ports 916 and 9i7T as pipes 1050 and 1052 pass
over them, the ports §i6 and 917 having been
brought to the proper position and at the proper
time by the cam plate 2858 having -caused valve
' ; ggﬁ” to admit Aluid under bressure to gland jack

Valve group 4681 is for shifiing mortar noz-
zlés to various positions ih accordance with the
bond set up by operation of keys 1645, Valves
1691 are arranged in-two banks, the first bank
‘comprising individual valves (606, 1608, 1610,
1612 being individually connected to the respec-
tive jacks 1147 which control the positions of mors
tar mozzles (145 ‘on one side :of the meortar
spreader 1084 while valve 1614, 4646, 1618, 1620
are connected to jacks 1146 which -eontrol the
positionhs of nozzles 1144 on the opposite side of
the mortar spreader 1094.

Since, in moving -along a wall, the leading noz-
zles are always retracted so as to exude mortar
continuously, and since -only the trailing nozzles
are positioned to ejeet mortar upon engagement
by a brick for forming head joints, valves 1601



2,599,552

41

are arranged so that only the bank controlling
the jacks which position the trailing nozzles are
operated along with the other elements which
control the bond set up. In the setting illus-
trated in Figs. 51 and 56, 564, 56B, 56C inclu-
sive valves 1614, (616, 1618, and 1620 operate to
control jack (146 which position trailing nozzles
1144, while valves 1606, 1608, 1610, 1612 are tem-
porarily disengaged from the control of bars 2922
and are operated to cause jacks 11471 to retract
nozzles 1145 to their constant spread positions as
will be described later. :

Upon raising a key such as 2920’ the lower end
of lever 2934 is rocked rearwardly as described
above s0 as to pull bar 2926 to the right as seen
in Figs. 56 and 56A, so also to pull its vertical end
2980" against operating lever 2982’ to open valve
2984’. When open (valve 2984’ which, like its
adjacent similar valves is provided with a fluid
inlet) fluid under pressure is fed to pipe 2986’
to valve (494’ which later valve being synchro-
nously operated, brings into play the bat inject-
ing mechanism for that wythe as previously de-
scribed. - Vertical end 2980’ and operating 2982’
are laterally set off so as not interfere mechani-
cally with the adjacent element. Operating
lever 2982’ is normally biased clockwise to the 6
o’clock . position by a spring and against a stop
not shown.

A given wythe is cut off by depressing the key
therefor. When a key, such as 2920’ is depressed,
lever 2834’ is rocked to the left as seen in broken
lines in Fig. 56B, thereby moving vertical post
2888’ against operating lever 2990° of normally
open valve 1488’ thereby closing the valve. Op-
erating lever 2990’ is normally biased counter-
clockwise, against & stop 2992’ by a spring 2994’
in which position the valve is open.  Upon move-
ment of post 2988’ against operating lever 2990’
the lever is rotated clockwise to close the valve,
it being understood that spring 2994’ is sufficiently
strong so as to return operating lever 2980’ to a
position at rest against stop 2992’ when key 2920’
is leveled but that spring 2994’ is not strong
enough to move key 2920” and the linkage there-
between. unless the key is manually and deliber-
ately leveled. This arrangement applies likewise
to the biasing of the other valves described above.

Fluid under pressure is fed by a master inlet
pipe 1450 through a normally open master cut off
valve 1484 and thence through the normally open
indlvidually wythe cut off valves 1464’, 1466’
{468’, 1470’. From an individual wythe cut off
valve such as 1468’ the fiuid under pressure is
fed through a manifold 1460 and through branch
pipe 2898’ directly to associated valves in the
multiple valve bank 1482 or through branch pipes
2999’, 30007, 300(” to control valves 2948”, 2960,
2984, respectively.

A master cut off key 1699 is connected by link-
age 2928 A similar to lever 2934, bar 2925 and post
2988 so that, when key 1609 is depressed master
cut off valve 1454 is closed, thereby stopping the
flow of fiuid to the Multiple Valve Bank and also
to nozzle control valves 1601,

At the same time that the spotter cups and the
layer arm cups are operated to lay a brick such
as brick 7’ in header position as shown in Fig.
568 instead of stretcher position as in Fig. 56,
the spotter mortar nozzles which mortar the head
joints must be accordingly shifted. As shown in
Pig. 56, bricks 7" and 1"’ are in stretcher posi-
tion and staggered; nozzles 1644’ and 1644’’’ are
likewise staggered, nozzle 1644’ being fully ad-
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vanced for engagement by brick 1"/ and nozzle
1644’ being set baek for brick 77

When brick 7'’ is laid as a header as in Fig.
56B, nozzle 1644’ must be pulled back and noz-
zle 1644’ must be advanced, since it requires two
adjacent nozzles to mortar the head joints for a
brick laid in header. Valve group 160f and the
operating linkage therefor control the positioning
of the nozzles mortaring the head joints.

Valves 1606, 1608, 1610 and 1612 control the
nozzles 1145 through operation of jacks {147
whereas valves 1614, 1616, 1618, and 1620 con-
trol the positioning of nozzles {144 by operation
of jacks 1146, As shown in Figs. 56, 56A and 56B,
and particularly in Figs. 56C and 56D, these valves
each include a cylindrical casing 3002 having a
port 3004 leading eventually to fluid line .1450
which supplies fluid under pressure and an adja-
cent port 3006 which leads to the return line of the
inlet side of the fluid pump. Additional ports 3008
and 3010 respectively and diametrically opposite
ports 3006 and 3004 are both connected to a pipe
which leads to one end of one of the impulse jacks
for positioning a nozzle. In the case of valve 1614,
ports 3008 and 3010 are both connected to the
nozzle end of jack 1146 by pipe 1638. A rotor
3014 having a diametric channel 3018 is provided
for selectively connecting either of ports 3004 or
3006 to pipe 1638 via either ports 3008 .or 3010 so
as to drive the piston in impulse jack 1146 to the
right or left as seen in Fig, 56C.

It should be noted that rotor 3014 is rotat-
able between three positions so as to dispose
channel 3016 between ports 3006 and 3008 in first
position, ports 3004 and 3010 in second position
and in the third postion the rotor has passed be-
yond the point of communication with any ports.
Suitable stops (not shown) are provided for pre-
venting turning of the rotor beyond the desired
extremes.

Each of valves 1606, 1508, 1610, (612, 16i4,
{616, 1618, and 1620 consists of two identical
halves utilizing a common cylindrical case 3002
and rotor 3014. Referring particularly to Figs.
56C and 56D valve 1514 for example has an up-
per portion 1614A and a lower portion (6148 as
seen In plan view. The outlet ports of portion
1614(a) are connected by a common line 1640
to the rear end of jack 1184 whereas the outlet
ports of portion 1644(b) are connected by a com-
mon line 1638 to the front end of jack (164 so
that when fluid under pressure passed through
portion 1614(e) to the rear end of the jack,
portion 1614(b) connects the front end of the
Jack to the return side of the fluid pressure
system. and ultimately to the intake side of the
fluid pump. The reverse arrangement, of course,
occurs when the valve is turned so that portion
1514(b) switches fluid under bressure . through
line 1638 to the front end of jack {164. In order
to accomplish this, the fluid pressure line 1622
is connected to port 8004 in portion 1614(bH)
whereas in portion 16i4(a) the fluid pressure
line 1622 is connected to the port corresponding
to port 3006. Fluid return line 1528 is, of course,
connected to port 3006, portion 1614(b), and to
the port in portion 16i14(a) which corresponds
in angular position to port 3004. ‘

The rotors in all of the valves in group (601
are turned by a shaft 3018 which extends out-
wardly from each end of the valves 3048 with the
exception whereas valves. (606, 612, 1614, and
1820 are driven by shafts which extend axially
from one end only. Shafts 3018 carry at their
ends upstanding arms 3020 for engagement by
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bracket arms 3022 and lever 3024 described be-
low. In Figs. 56A and 56D, it will be apparent
that the ports 3888, 3018 on the upper portions
of eertain of the valves are connected to the
front ends of the jacks controlled thereby as
in the case of valves 1614, (518, 1508, {610, where-~
as the corresponding ports in the other valves
are connected to the rear ends of the associated
jacks. A final destination between certain of the
valves is that valves 1614, 1618, 1606, and 1610
have stops arranged to prevent further rotation
of the rotors 8014 after passage 3016 has been
turned counter-clockwise just beyond and out of
communication with port 3019, whereas for valves
i616, 1620, 1604, 1642 the stops are arranged so
that the rotors can be turned clockwise just be-
yond and out of communication with ports 3508
(see Tig. 56F). These differentiations in the
fluid connections to the valves and the arrange-
ment of their stops are in accordance with the
most frequently used position for the nozzles con-
trolled thereby, which is for stretcher bond.

Cross linkage 2924 includes U shaped bracket
3022 and levers 3524, brackets 3022 being slidably
supported in suitable guideways (not shown) for

-movement to the left and right as seen in Figs.
56A and 56B. The ends of the arms 30825 on
brackets 3022 engage against the arms 3620 which
drive the respective valves associated therewith
the brackets 3022 being engaged, when in operat-
ing position by lugs 3028 on bar links 2822 and
2922’ ete. so that when the bar links are extended
to the left, lugs 3028 push. brackets 3022 to the
left so that arms 3826 engaging arms 3020 on the
valves rock the valve rotors counter-clockwise.
Valve arms 3620 are each biased by a spring 3039
for clockwise rotation so that when & key such as
key 2928’ is retracted to normal so as te pull
connected bar link 2922’ to the right valve arm
3029 returns in a clockwise direction and main-
tains the associated bracket engaged against its
associated lug 3828.

It should be noted that the drive of the valves
through brackets 3022 is 5 one way drive in that
it is only by extension of keys 2620, 2520 to the
left that brackets 3822 move the valves. It
should further be noted that with the exception
of key 2520"’’, extension of any given key, such as
key 2928 operates the valve 1686 or (6f4 which

ever is then controlling the nozzle operating as a |

head joint nozzle in the 2928 key wythe and in
addition operates the valve (608 or 1616 which
controls the nozzle operating as a head joint
nozzle in the wythe directly controlled by the ad-
jacent key 2929".
of the required two adjacent nozzles fo form a
head joint for a brick in header position.

In order to complete the linkage accomplish-
ing the results set forth above, levers 3024 which
rotate about a vertical pivots 3032 supported in
sleeves 2034 are engaged by lugs 3036 on bar links
2922 2822’ etc. Levers, 3024 extend from one har
link to a valve directly associated with an ad-
jacent bar link so that when key 2828’'’ is re-
tracted, one of the levers 3824 is rotated counter-
clockwise as seen in Fig. 56 so as to rotate the
rotor of valve i8I0 or 848, as the case may be,
counter-clockwise. Levers 3024 each carry hook
3038 which engage a valve arm 3820 as shown in
Fig. 56 so. that when key 2926'", for instance, is
retracted, valve {618 and 1520 both operate.

The: necessary operations of valve 1806, 1508,
1640, 1612, i61&, 1615, 1618, 1620 are such that
bracket arms are not needed on bar link 2922"**,

In the operation of the mortar spreading noz-

This results in the positioning ,
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zles, the nozzles, such as nozzles 1144 in one bank,
are variously positioned to spread mortar to form
head joints, the nozzles in the opposite bank being
then fully retracted to bed mortar. When the
direction of travel of the brick laying carriage
is reversed, the functions of the two banks of
nozzles {144 and 1545 are also reversed.

As shown in Pig. 51, nozzles 1144 are fully re-~
tracted and are not affected by extension or re-
traction of keys 1645. The apparatus described
immediately below accomplishes this function.

The linkage indicated generally at {644 in-
cludes a handle 3040 for sliding the spine 3042 to
the left and right, as seem particularly in Figs.
56, B6A and 56B. The spine 2042 carries a series
of latterly projecting prongs 3044 which have up-
wardly facing cam surfaces at their ends 3046.
As heretofore described levers 3024 are supported
on pivot pins 3832 which rotate in sleeves 3034,
the sleeves being suitably affixed to a supporting
frame. Pivot pins 3832 are also vertically slid-
able in sleeves 3024 so that when a prong is slid
therebeneath, the cam surface 3044 on the prong
cams pivot pin 3032 upwardly, thus disengaging
the lever arm 3824 from lug 3039.

A somewhat similar mechanism is provided for
disengaging bracket arms 3022 from lugs 3028.
There being pins 3032a¢ vertically slidable in
sleeves 3024a, the pins 3032a carrying forks 3052
on their upper ends for lifting brackets 3022 when
the pins are cammed upwardly by cams 3044, As
shown best in Fig. 56A, the levers 3024 and
brackets 3622 which drive valves 1606, 1668, 1613,
and 1612 are lifted out of engagement with the
lugs on the bar links 2922, 2922’, etc. When spine
30642 is moved to its dotted line position of Fig. 56,
the levers 3224 and brackets 3022 which control
valves 1606, 1688, 1610, and 1612, will be dropped
in to driving engagement with the lugs 38360 and
3028, whereas the levers and brackets which con-
trol valves 1614, 1616, {618 and 1820 will be lifted
out of engagement with their lugs.

In order that the valves 1566, 1598, 181D, 1612,
which, inr the Figs. 56, 56A, and 56B, for example,
may be controlled to position nozzles id4 (Fig.
51) so as to spread bed mortar, a depending arm
3058 rigid with arm 3029 is provided on each of
the valves. Forks 3052 hinged on bar 2926 are
engageable with arms 3050 when raised for rock-
ing arms 3858 and there respectively associated
valve rotors.

Normally forks 3052 rest in a fallen~over posi-
tion as in the case of the right hand fork 3052
shown in Fig. 56A so as to be out of engagement
with the depending arm 3050 on the valve there-
above. A lower set of prongs 3954 is provided on
spine 3842, prongs 3054 having cam surfaces 3056
on the sides for camming forks 3652 upwardly.
As shown best in Figs. 56A and B, prongs 3054
are positioned by spine 3042 to cam up the forks
3052 =0 as to drive arms 3858b on valves 1608,
{603, 1619, 1612, When linkage 1544 is in the
position as shown, keys 1645 may be depressed
and the rods 2928, forks 3052b and arms 36505,
control valves 1686, 1688, 1618, 1612, so as, in turn,
to extend nozzles 1145 slightly and thus prevent
the spreading of the bed mortar for the wythe
of the key which is depressed.

In the positioning of certain elements through
the operating of hydraulic jacks, it is desirable
that the jacks be operable to move the elemenis
to any one of a number of critical positions. An
example of a jack and a control valve therefor
is illustrated in Figs. 75.and 78 inclusive, where-



2,509,552

45
in is illustrated one of jacks 1146 and its control
valve 1642.

As shown in Figs. 75-78 inclusive, jack - 1146
includes a cylindrical casing 3060 affixed by a
support 3062 to the rigid part of mortar line 1154
of the mortar spreader 1094, the cylinder having
a closed rear end 3064 and an apertured front
end 3066, Apertured front end 3066 is suitably
packed at 3068 to provide a sliding but leakproof
passage for piston rod 1148, the free end 3072 of
which is attached to-element {160 of the mortar
nozzle 142 (see Figs. 37 and 46). 'The inner end
of piston rod 1148 carries a piston 3074, the ob-
ject being to drive the piston, its rod and the
nozzle assembly attached thereto, to any one of
four positions designated A to D inclusive,

The positioning of piston 3074 is controlled
through valve 1642 through which the motive
fluid for the piston is passed and exhausted.
Valve 1642 includes a cylindrical casing 3076
rigidly affixed by mounting 3078 on jack casing
3060 and extending transversely thereto, in the
example shown. Casing 3076 is provided with two
pairs of apposed fluid ports 3980 and 3082 on the
one hand 3084 and 3086 on the other hand. For
purposes of illustrating the operation of the jack
in one direction, it will be assumed that fuid
under pressure is to be admitted to port 3082
through pipe 1648 and fluid is to be exhausted
through port 3086 through pipe 1638. Port 3580
is connected by pipe 3081 to the rear end of jack
1186 and port 3084 is connected by pipe 3085 to
the front end of the jack 1i48. As seen best in
Fig. 76, valve casing 3076 is provided with elon-
gated oblique grooves 3088 and 3090 on the inner
surface thereof these grooves respectively reg-
istering with and passing across the inner ends of
ports 3080 and 3084 as indicated in dotted lines;
there is a similar oblique groove 3092 on the inside
of casing 3076 and extending across the inner end
of port 3082, and, of course, another such groove
at the inner end of port 3086.

Each of these last mentioned grooves, such as
groove 3092 extends in a direction opposite to its
diametrically apposed groove 3088.

Valve 1642 has therein a solid cylindrical rotor
3094 rotatable and axially slidable in casing 3076,
the rotor having a pair of longitudinal spaced,
diametrically extending passages 3096 and 3898
extending therethrough. In the normal resting
position of rotor 3094, passage 3096 connects ports
3080 and 3082 and passage 3098 connects ports
3084 and 3086.

Rotor 3094 is driven by a stem 3100 rigidly af-
fixed thereto and extending upwardly through a
slot 3102 in casing 3076. As seen best in Fig, 84
slot 3002 is shaped generally as a pair of opposed
wedges and has edges 3104, 2106, 3108, which de-
fine the shape of one wedge 3119, 3112, 3i14 de-
fining the other wedge. A roller 3116 insures easy
camming engagement of stem. 3100 with the edges
of slot 3102. The lower inside of casing 3876, as
illustrated in Fig. 78, is provided with a set of
guide grooves 3118, the outer edges of which are

complementary with the edges of slot 3182 and ¢

there being in addition island like center pieces
3i20:and 3122. Roller pin 3126 on rotor 3094 en-
gages in guide grooves 3118.

Valve stem 3100 is driven by rod {148 through
an L-shaped arm 3129 which extends back over
valve 1642 and which has depending therefrom
spaced blades 3138, 3132, 3134, the blades being
arranged to engage a roller 3138 on valve stem
3100. Normally valve stem 3189 is resiliently sup-
ported upright by means of a spring 3138 an-
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chored by a bracket arm 3140 on valve casing
3076. Rotor 3094 is biased to a position inter-
mediate the ends of casing 3076 by springs 3142
and 3144. Variable leak dash pots 3146 are pro-
vided at the ends of casing 3076 for damping the
actions of springs 3142 and 3i44.

Assuming that piston 3074 is in the “B” posi-
tion and it is desired to drive it and the elements
driven thereby to the “C” position, a valve, such
as manually operated valve 1620 (see Fig. 56) is
open to admit fluid under pressure to port 3082
through pipe 1640. The fluid passes in through
port 3082, through passage 3896 and out through
port 3080 and pipe 3081 to the rear end of the
cylinder 3060 of jack 1144, thereby driving piston
3074 to the right as seen in Fig. 75. After piston
3074 has traveled part way to its “C” position,
blade 3132 engages roller 3136 of stem 3100, there-
by camming rotor 3094 to the right as seen in Fig.
76, by the cam action of the engagement of roller
3116 against edge 3114 of slot 3102.

As seen in Fig. 78, roller pin 3126 projecting
from the lower side of rotor 3094 will travel along
a portion of slots 3118 designated “a” as rotor
3094 moves to the right to compress spring 3144,
Meanwhile, as rotor 3094 moves to the right, fluid
connection between ports 3080 and 3082 is main-
tained via slots 3088 and 3092, with which passage
3096 continues to register. A similar action, of
course, occurs with respect to the fluid exhausted
from the front end of cylinder 3060 via the pipe
3085 port 3984 groove 3090 passage 3112, the op-
posite groove, port 3886 and pipe 1638.

Functions of impulse valve

When piston 3074 reaches its C position, stem
3100 will have then been cammed so far to the
right that roller 3136 reaches the end of blade
3132, whereupon it slips off around the end of the
blade and returns to its normal vertical position
under the pull of spring 3i38. As stem.3i00 is
pulled to its vertical position pin 3128 starts along
the portion of slots 3118 designated » and while
spring 3144, then compressed, biases piston 3094
towards its normal center position thereby engag-
ing pin 3126 against the curved end of island 3122
(Fig. 78).

The action of pin 3126 against the curved end
of island 3122 rotates rotor 3094 so as to swing
stem 3100 slightly past its center position to the
right as seen in Fig. 75 and finally roller pin 3126
travels along the portion of slots 3118 designated
“c” as it is returned towards its normal longitu-
dinal and angular positions by spring 3144, the
return being restrained by dash pot 3146.

Of most importance is the fact that when roller
3136 passes around the end of blade 332, piston
3094 is rotated so that passage 3086 no longer
registers with slots 3088 and 8092 so that the
fluid connection between ports 3080 and 3082 is
cut off, similarly ports 3084 and 3086 are cut off
from one another.

(See letters “a,” “b,” and “c¢” which, with the
accompanying arrows, indicate the travel of pas-
sage 3098 with respect to groove 309¢; b’’’ and ¢’’’
being the cut off period.)

Without the driving force of the motive fluid,
piston 3874 remains in its C position until spring
3144 drives piston 3094 to to its normal position
shown in Figs. 76 and 77. The interval between
the time when roller-3136 ‘passes around the end
of blade 8132 and the time when the piston 3094
returns to its center position allows the operator
or automatic means to cut off the source of fluid
under pressure for pipe (646 so that, if desired,
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the piston 3074 can be left exactly at its C posi-
tion.
In the instances where the motive fluid is con-

trolled by an automatically operating valve be--

tween the fluid pump and a pipe corresponding
to pipe 1640, as in the cases where the fluid is
supplied through the glands 985 in layer head
to similar valve and piston arrangements which
rotate layer arms, the step by step piston control
provides exact positioning of the piston driven
elevent and the time lag in return of piston 2084
to its normal position renders less critical the
dimensioning and timing of the automatic con-
trol valves in the fluid supply and exhaust lines.
If the control of the fluid supplied to drive the
piston be manual, as is the case of the fluid sup-
plied thru pipe 1649 the operator can hold the
control valve open, whereupon when piston 3084
returns to its normal longitudinai and angular
positions, the cycle will be reinstituted so as to
drive piston 3074 from its “C” position to posi-
tion “D.” If the operator wishes to drive piston
3014 to the left from, for instance, its “D” posi-
tion to. position “A,” the fluid control supply and
exhaust would be switched so as to supply fluid
under pressure through line 1638 to the back end
of cylinder 30608 and by holding the control valve
open, piston 30674 would be driven successively
to positions C, B, and A.

- Thus an intermittent drive of piston is obtained
even though the supply of motive fluid therefor
be- continuous.

Piston 3074 can be made to assume positions
other than those designated A, B, C, and D by
respacing blades 3130, 3132, 3134. It is thus
apparent. that the arrangement is seli-control-
ling and highly critical in its self positioning.

Vacuum clouse

Throughout the specification reference is made
conveniently to vacuum as a positive force in
order to simplify the explanation. It is under~
stood, of course, that the active forces are those
resulting from the relative greater air pressures
of element in accordance with well known pneu-
matic principles.

While one embodiment of the invention has
been described in detail, the invention is not to
be limited to the specific mechanism disclosed but
is intended to cover all equivalents and modifica-
tions within the scope of the following claims.

I claim:

1. In combination, a carriage, boom means pro-
jecting laterally from said carriage, a bricklaying
element on said boom means, said element in-
cluding an arm, pivot means mounting said arm
on said boom means, holding means on said arm
for engaging and releasably holding a brick,
means on said boom mesns for supplying brick
to be 1aid by said element, said arm being adapted
to swing so as to carry said holding means from
adjacent said brick supply means. to a position
in which said holding means extend outwardly
from the boom means to a bricklaying pcsition,
and means for controlling said element.

2. In a brick laying device, a support, a rotat-
able. arm, brick engaging means on said arm,
pivot means mounting said arm on said support
for rotation between a brick supply station and
a brick laying station laterally disposed with re-
spect to one another, normally horizontal guide
means: movably mounted on said support for
maintaining the rotation of said arm in a gen-
erally  horizontal plane, and means for tipping
said guide means from the horizontal whereby. to
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tip the plane of rotation of said arm, said last
named means including a fluid motor connected
between said support and said guide means.

3. The combination claimed in claim 15 and
a track, a carriage movable along said track
forwardly and rearwardly, said support and boom
means being mounted on said carriage for re-
velving action about a vertical axis, and cam
means for dimensioning and timing said carriage
movement and said boom action whereby to cause
said selected laying station to vary arcuately
along said are.

4. In a bricklaying machine, including a sup-
port, a brick laying element, said element com-
prising a frame movably mounted on said sup-
port, an arm projecting from -said frame and
adapted to be moved thereby hetween a brick
supply station and a brick laying station, means
for moving said frame, a first series of vacuum
cups adapted to engage and releasably hold
brick, said cups being arranged along one longi-
tudinal side of said arm, the cups forming said
first series being spaced from one another in one
pattern, g second series of vacuum cups. arranged
along another longitudinal side of said arm, the
cups. forming  said- second series being spaced
from one another in another pattern, means for
rotating said arm whereby either said series. of
vacuum cups may selectively be disposed in posi-
tion for engaging bricks at said. supply station
and means for selectively activating and de-
activating either of said series of vacuum cups.

5. In a device for laying brick in g wall wherein
the layed brick have substantially horizontal and
vertical surfaces, means for shoving a brick be-
ing laid so that a vertical surface thereof is
moved toward a vertical surface of a layed brick
and a support therefor, and means for supply-
ing mortar to the space between said vertical
surfaces prior to the completion of said shoving,
whereby to compress the supplied mortar between
said vertical surfaces, said last named means
including a mortar conduit, a nozzle terminating
said conduit, a nozzle support carried by the sup-
port by means for shoving a brick, a normally
enclosed valve in said mortar conduit, and an
operating member for controlling said valve, said
operating member being disposed in the path of
the brick being shoved.

6. In a device for laying brick in a wall wherein
the layed brick have substantially horizontal and:
vertical surfaces, means for shoving a brick being
laid along a generally horizontal path so that a
vertical surface thereof is moved toward a verti-
cal surface of a layed brick, mortar supply means
for supplying mortar to at least one of said verti-
cal surfaces, a valve for controlling the flow of
mortar from said supply means, and. a trigger in-
terposed in the path of the brick being layed for
momentarily opening said valve prior to the com-
pletion of said shoving.

7. In a device for laying brick in a. wall wherein
the layed brick have substantially horizontal and
vertical surfaces, means for shoving a brick being
laid so that a vertical surface therecf is moved
towards a vertical surface of a laid brick, a sup-
port for the first named means including a chassis
adapted to travel along a guideway independently
of the wall being laid and a boom extending from
said chassis, mortar supply means comprising a
conduit having a nozzle on the end thereof dis-
posed to feed mortar in the path of the brick be-
ing laid, said first named means and said mortar
supply means both being supported adjacent the
free end of the boom means for supplying moertar



2,599,552

49
under pressure to said conduit, normally closed
valve means for closing said conduit, and means
for opening said valve means.

8. In a device for laying brick in a wall wherein
the laid brick have substantially horizontal and
vertical surfaces, means for shoving a brick onto

" the exposed top of one layed brick and against
an exposed side of another adjacent laid brick,
first conduit means for feeding mortar on said
exposed top, and second conduit means for feed-
ing mortar between the brick being laid and said
other brick, normally open valve means in said
first conduit means, normally closed valve means
in said second conduit means, means for feed-
ing mortar under pressure to both said conduit
means, and trigger means disposed in the: path
of the brick being shoved for opemna sald nov-
mally closed valve means;-

9. In combination, a support, a brlcklaymg ele-
ment on said support comprising an arm pivoted
thereto for swinging about an' axis between a
brick” supply station and. a bricklaying station
means for swinging said arm holding means on
said arm for engaging and releasably holding a
brick whereby to carry the same from said supply
station along a path for:deposit at said laying
station means- for activating and de-activating
said ‘holding means, and mortar supply means
including means for spreading a bed of mortar at
said laying station and dosage means including
a valve for controlling the mortar supply means,
and-a trigger for controlling said valve; said trig-
ger heing interposed in said path for interposing
a dose of mortar in said. path.

10. In combination, a support, a bricklaying
‘element on said support comprising an arm piv-
oted thereto for swinging about an axis between
‘a brick supply station and a bricklaying station
means for swinging said arm, holding means on
said arm for engaging and releasably holding 2
brick  whereby to carry the same along a path
for-deposit at said laying station means for ac-
tivating ‘and- de-activating said holding means,
mortar supply Means on said support including a
conduit having a ‘nozzle for interposing mortar
in- the path of a brick being devosited at said
laying station: a valve for controlling the flow of
mortar from said nozzle, and-control means for
opening said valve momentarily upon appreach
of‘a brick toéwards said laying station, said hozzle
being disposed” with its ‘discharged end closely
adiacent to said path.

‘11, In‘a deviee for laying brick to form a wall;

4'hoom, means for movahly supporting said boom,
and an“element on-said boom for laying brick,
the .improvement which comprises a  mortay
spreading devme including an arm mounted on
said boom and extending laterally therefrom to
a position” adjacent the wall being laid by said
element, a nozzle supported on said srm and over-
laying the portion of the wall being laid, means
for supplying mortar to said nozzle, and mesans
for controlling the mortar supplied.

12. In a'device for laying brick to form a wall,
a'boom, means for movably supporting said boom.
and an element on said boom. for laying brick,
the ~improvement which comprises g mortar
spreading device including an arm mounted on
said boom and extending adjacent the wall being

“laid by said element, a nozzle supported: by said
arm and overlymg the portion of the wall being
laid, means for supplying mortar to said nozzle,
a valve.for controllinig the flow of mortar from
said nozzle, trigger means adapted to be engaged
by brick being laid by said element for opening
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said valve, and means remote from said valve for
controlling the same.

13. In a bricklaying device including a boom
and an element on said boom adapted: to shove
brick longitudinally at a transient laying station
to form a wall, means for moving said boom along
the line of the wall, a pair of spaced arms sup-
ported by and extending from said boom so-as to
overlay the wall, the arms being- respectively
on the leading. and trailing sides of the laying
station, a pair of nozzles respectively. supported
by said arms, said nozzles-having open ends re-
spectively extending towards one another, means
for supplying mortar to said nozzles and means
for ralsing the level of one nozzle relative to the
other, whereby to provide a lower nozzle for

spreading a bed .of mortar and an upper nozzle
for mortaring head joints.:

14. In a bricklaying device, a suppoit, includ=
ing: boom means, brick supply mesdns on said
boom means including - ineans’ for ‘supporting s
brick-in-predetermined position at a supply sta-
tion, an arm pivoted on said boom and adapted
to swing to and fromi said supply station, hold-
ing ‘means on said arm’ for engaging a brick at
said- supply station and releasably holding ‘the
same, means for swinging' said- arm ‘from said
supply station to a selected laying station; means
for controlling 'said holding means for causing’
engagement thereof with a brick:at said supply
station and release of the same at the selected
laying station, a mortar spreader supported on
said boom adjacent said brick laying' element,
and means for moving said mortar spreader to
said selected laying station.

15. In a bricklaying device, a support 1nclud-'
ing boom means, brick supply means on' said
boom means including means for supporting: a
brick in predetermined position at a supply sta-
tion, an arm pivoted on said boom means and
adapted to swing about an axis to and from said
supply station, holding means on said arm for
engaging a brick at said supply- station and: re-
leasably holding the same, means for swinging
said arm about said axis so as to swing said hold-
ing means and a brick engaged thereby along an’
arc from said supply station to a selected laying
station, a mortar spreader, and means pivotally
mounting- said mortar spreader- on said booin
means for swinging about said axis substantially
along the arc of movement of said holding means.

16. In a bricklaying device, a support inelud-
ing boom meaus, brick supply means on said boom:
means including means for supporting a brick in
predetermined position at a supply station, an
arm pivoted on said boom means and adapted
to swing about an axis to and from said supply
station, holding means on said arm for ‘engag-
ing a brick at said supply station and releasably
holding -the same, means for swinging said ‘arm
about said axis so asto swing said holding means
and a brick engaged thereby along an arc from
said supply station to a selected laying station, a
mortar spreader, means mounting said mortar
spreader on said boom means for swinging about
said axis and supporting said mortar spreader
substantially along the arc of movement of said
holding means, and means operated in accord-
ance with the relative position of said arm with
respect to said supply station and said mortar
spreader whereby to actuate the holding mesns’
to engage a brick upon swinging of said holdlng
means to said supply station and to release a
brick upon swinging of said holding means to a
. position adjacent said spreader. :
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117 Ing & deviece: forn Iaying sbriek,. including: an
element for laying brick at:a:bricklaying-sta-
tion.to: form::a.:bond, : the -improvement “which
comprisessasmortar: spreader: including: a -sup-
port;.:a.; plurality: of.-extensible : nozzles : spaced
from:one:another:along said: support. and having
open.cends. -adjacent ~the. bricklaying. . station,
»means)for supplying mortar to said nozzles in

ex,tendmg, and. retzact.mg said- ,,nozzles : tow,ards
-andzawsy: from;said-suppoert; whereby:to-vary-the
position: of: the: open:.ends: of: the:nozzles in ac-
cordance:-with. the:-position: OL’qald Jhrick: in:the.
bond:being: layed. -

:18;:In.~a:: bricklaying . machine, including. an
element for la,ymg brick: at:a transient:brick:lay-
ingzstation to form: a-wall-and:a support for: said
element, - the improvement: which. -comprises :a
bank-of spaced:substantially:parallel nozzles:fer
-feeding- mortar; at:said . station, means; for sup-
plyingrmortar:to: said-nozzles, means:carried by
saidsupport andmounting said nozzles for.pivotal’
movement.about: azhorizontal axis lying:substan-
tially: transversely ~of ;the wall being laid; and
means-for; pivoting:said: nozzles:about:said: axis.

; - In:=a-bricklaying device, .a- mortar: spreader,
adapted.mo ‘berdisposed: over a-wall. being laid,
i ortar:spreader; comprising a pair: of.-arms
ng, when in:one: working: position parallel
t;o one:another and-transversely-of the wall-being
1aid;:and -disposed .on opposite-sides, of-a- brick
fien, nozzle: means-on each -of said

ozzle means on. -each .arm.-respec-

ing statmn means for suppi ing mortar-to, seid
nozzle:means boom, mean movably mountmo

laymg ‘machine;. including -laying
gr_ brick & ~a. transwnt station-.to

np_zz_le f,{)r, plyqtlng abgut a_homzontal axis- lymfr

transversel of the wall: being laid means mov--

tmal mevement relatlve thereto, means for p1vot~
mg sald nozzle and means: for raising and. lower-

_21 In 8 brlc.klay.mg machme, -including -a-
trackway extending along:the:line. of: a--wall. to
be: layed:by .said ;machine; .a.- wheeled ..chassis
movable-along: said- trackway,; -rotatable driving
means; for: moving::said chassis along-said track-
way-a;predetermined:distance-with eaeh-rotation:
thereof, : a: briek: arranging.:device:supported- by-
said--chassis: laterally.of:the: line-of the-wall, a
bricklaying: member: including -an: arm-rotatably
supperted by said-chassis for:sweeping: past-both
said.arranging. device--and a. bricklaying- station
onv.said.: line, . releasable - brick -engaging: means
on:said arm;-and-means: for: activating..and: de-
activating said: releasable- brick -engaging means
for:.engaging- 8’ brick at- said arrangind device,

thre.p to:lay a, plede_termmed .lel_lgth of: br.lckr
with.:.each -rotation  thereof, the  improvement:
which . comprises a register having first and. sec-
ond:rotatable indicators, gearing: connecting said
rotatable driving. means..and.the. first indicator
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the:movement.-of :said-chassis along:said: track,
and-gearing conneeting:said:-head and-said.-second.
indicator whereby to-rotate the:latter.in.accord-
ance:with’ the-rotation of:said:arm.

.22, A -briek ;arranging - mechanism - having .a
plurality-of:arranging:elements adapted. to-sup-
port:brick: in:a:close; fitting-fiat pattern,. means:
for:selectively. rotating:said-elements: to form.an-
other close-fitting, flat:pattern of said: brick, and
means-for-selectively: moving: said-elements.-ver--
tically. When displacing brick flom said; patterns

rotatlon

23. A-brick; 1rang1ngmechamsm comprlsmg a:
plurality of-i idually rotatable-brick: suppori--
ing-elements arranged on:a:generally flat:support
and-adapted: to-hold brick:so: as-to:form;
tern of the brick held thereby, individual means
for:selectively rotating:said:elements to-form an-
other pattern: of: said-brick; -and:meansfor:se=
lectively raising;and lowering said:brick-suppert~-
ing.-elements--with: respect to.said flat.support:

whereby;to-clgar. said-bricks with-respect: to-one
another-during: rotation: thereof.

24, - Avbrick -arrangingmechanism- compnsm'f:‘
a2, body having: a;plurality. of: arranging:elements:
spaced laterally -across.a surface,: thereof, means. .
for-centering:brick on:said:elements to formm one:
pattern- thereof, means-: for- selectively -and- in-
dividually rotating: said: elements:-whereby-to ro--
tate -said: brick: from: position - occupied thexeby:
in said pattern.and fordaterally; movihg said:ele-
ments: relative to.ene -another, -whereby-to fit:
the rotated brick closely in:another-pattern.:

25..In combination;. a brick -laying. element
havmg holding~means thereen releasabl ;en-u
gaging:a b .supported in:any one-of.a.plur ‘
of -positions- ¢ :supply.:station-and: to:lay: the:
same-atqa: laymg station.in..a-position: corre-
sponding:to that in:whieh the-brick was engaged,
means for:activating and de-activating:said hold--
ing. means,-means:for, moving:said:element:and.
the:helding means thereon: from.said:supply: sta-
tion.-to .said - laying: station, . movable-:support
means-at.said.supply:station,-means: for feeding.
brick to said:support means:in one characteristic:
position,..and; means, for. selectively: moving: said'
support. means,-whereby: to. selectively-predeter-.
mine the-laying position.of.the brick:

-96..In: combination, .a; brick laying -element.
having holding means:thereon: for -releasably-en-
gaging a brick supported with-its:longitudinal:
axis. horizontally. disposed.in:any.one of-a plu-
rality of:direetions-at-a:supply:station-and:to.lay
the:same at a laying.station in-a-position:corre=-
sponding to that in:which the brick was-engaged;
means:for-activating and de~activating: said holds:
ing means; means:for moving said:element and-
the holding. means: thereon from: said-supply sta-
tion to.said:laying station;: briek: support: means;
at:said supply station;:means-mounting said-sup=
port.means for.rotation-about.-a: vertical : axis,.

- means for feeding:brick:to- said:support.means

70
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with: the- axis- thereof -substantially lorizontally
disposed - in. -one-~characteristic - direction, -and
means for rotating-said support for:altering the
direction -of -disposition -of :the longitudinal’ axis:
of a: brick: supported:thereon.

27.:In- a - bricklaying. machine; a -support; &
bricklaying: element, . first -pivot.means movably:
mounting -said: elements:on: said: support,: a: brick
supply:station spaced from: said first: pivot-means,
means- for swinging said element.about said first
pivot -means- between said- supply-station and: a
brick:laying station: holding means on:said. ele=
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ment for releasably éngaging & portion of & brick
supported with -its-longitudinal axis'longitudi-
nally disposed in any one of a ‘plurality of direc-
tions at the supply station and for carrying the
brick along.a definéd path for release at the lay-

ing station in. a position corresponding to:that

in which the brick was engaged, means for' acti-
vating .and - deactivating " said- " holding ‘means,
movable support means at-said supply station
for' supporting a brick adjacent. the: path -of
movement of said holding means for positioning
brick: on -said support means in one character-
istic position with respect to the support means
and withits longitudinal . axis horizontally -dis-
posed, ‘means. for rotating:said support means
about a vertical axis whereby. selectively to pre-
determine the direction of the longitudinal axis
ing said’ support means laterally of.said:pivot
of the brick when engaged, and means for mov-
ing said support means: laterally of ‘said :pivot
means. whereby to predetermine the: lateral dis~
position of the brick -when layed. - -, :
28.In a bricklaying machine, a mechanism _for
arranging brick in close fitting pattern compris-
ing means_forming -a substantially. flat topped
working surface having openings arranged there-
in, a plurality of open topped vacuum cups, means
movably mounting said cups in said openings for
movement between a lower position in which the
tops of said cups extend no higher than the-ad-
jacent working surface and an extended position
in which the cup-tops be substantially above said
surface, meang for feeding brick onto said sur-
face, guide means on said ‘mechanism for guid-
ing individual brick respectively to resting posi~
tions over said cups, the spacing of saild cups and
gulde means being such-that said brick; when
fed, rest in a close fitting pattern forming rela-
tionship, means for selectively rotating said cups
for rearranging said brick, and means for extend-
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ing at least some of said cups, whereby to.clear

adjacent brick one from another, durlng rear-

rangement. .. . ‘

29.In a bricklaying machine, a mechanism for

arranging brick in a close fitting pattern; com-
prising means forming a substantially flat topped
working surface having a plurality of staggered,
substantially parallel guide ways therein, a plu-
rality . of . open topped vacuum cups, means
mounting said vacuum cups in said guide ways
for vertical movement between a lower position
in.which the tops of said cups extend no higher
than the adjacent working surface and an ex-
tended position in which the cup tops lie substan-
tially above said surface, means for feeding brick
on to said surface, guide means for guiding in-
dividual brick respectively, to' resting positions
over said cups, the spacing of said cups and
guide means being such that said brick, when fed,
rest in one close fitting relationship with their
longitudinal axes extending transverse of said
guide ways, means for selectively rotating said
cups for selectively rearranging the ‘axes of said
brick, means for-selectively extending said cups
for clearing adjacent brick one from' another
during rearrangement, means for selectively mov-
ing said cups longitudinaily of said guide ways,
respectively, whereby to fit said brick into an-
other -close fitting pattern, and means for with-
drawing air from said vacuum cups, whereby to
engage said brick on said cups during rearrange-
ment. : :

30.In a bricklaying machine, means forming a
substantially flat-topped working surface having
a recess-therein, a brick supporting element in
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said recess normally lying ‘no higher than said
surface, .means- for - shoving -brick -lengthwise
across said surface and onto said element, a‘stop
movahly mounted - above - said ‘surface -and -ad-
jacent said element . for stopping brick: shoved
onto' said element, .and means for moving said
stop lengthwise of ‘the direction of the shoving
of said brick, whereby to center brick of variable
length on said’ element.

31.. In a brick laying machine, a support, & brick
arranging mechanism including a base, first pivot
means-mounting: said base rotation about a first
vertical axis, a plurality of brick spotting elements
arranged thereon for respectively supporting in-
dividual brick, a brick laying element for trans-
porting brick from said spotting elements to a
laying station and -comprising an arm having a
plurality of holding means spaced thereon for re-
leasably engaging bricks, means for activating and
deactivating said holding means, the spacing be~
tween said holding means being substantially
similar to the spacing between said spotting ele-
ments, second pivot means pivotally mounting
said arm for rotation about a second vertical axis
spaced from the first axis, means for maintain-
ing the spacing between said axes so that said
holding means sweep . adjacent -the respective
bricks-on said spotting elements upon rotation of
said arm-about said second: axis, and means for
rotating said arm about said' second axis.

32. In combination with & brick arranging
mechanism having a plurality of spotter elements
spaced thereon for spotting brick to be layed in
wythes by a brick laying element, a plurality of
brick loading devices for feeding brick respective-
1y to said spotter- elements, and means for se-
lectively operating said loading devices; whereby.
to determine the wythe of the brick subsequently
layed by said laying element.

33. In combination, a brick arranging mecha-
nism . comprising means forming a surface, a
plurality of movable stops spaced acrosg said sur-
face for spotting brick to be layed by a brick
laying element, means for adjustably moving said
stops in one direction; a supply chute dimensioned
for feeding a plurality of brick sidé by side to
said surface in the direction of movement of said
stop, and guide means forming channelg on said
chute, the channels formed by said guide means
respectively registering with said stops.

34. In combination, a brick arranging mecha-
nism comprising means forming a, surface, a plu-
rality of brick arranging elements spaced across.
said surface for individually arranging brick to

. be layed by a brick laying element, 3 supply

chute dimensioned for feeding a plurality of brick
side by side to said surface, guide mesns forming
channels on said chute, the channels respectively
registering with saiq brick arranging elements,
and means for shoving the guided brick individu-
ally to said brick arranging elements.

35. In combination, a support, a brick laying
element on said support, brick arranging means on
said support adjacent said brick laying element,
a guideway on said support for directing brick to .
said arranging means, said guideway terminating
adjacent said arranging means, feeding means ad-
jacent the terminus of said guideway for feeding
said brick from said guideway to said arranging
means, a brick bat reservoir carried by said sup~
port and- disposed adjacent said guideway,
and means for feeding brick bats from said reser~
voir to said feeding means.

‘ ‘36, In combination, a support, brick arrang-
ing means on said support, a brick laying-element
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on:saidsupport-for periodically transporting brick
id:arranging means-to a laying station,
brlc‘ ,supply means for feeding brick to said-brick
arranging meansperodically in anticipation of the
peripdic - demand: for - transportation thereof by
said brick-laying mechanism, a. brick: bat supply
reservolr,, means  for withholding ‘brick in said
supply-means contrary to the anticipated demand
by said brick laying mechanism;: and: means:for
feeding a briek bat.tosaid brick-arranging mecha-
nism-instead of & withheld brick,

-37..In combination, a support, brick-arranging
means: on; said . support, -a- brick: laying-element
on said support for periodically transporting hrick
from said:arranging. means to a laying station, a
brick supply-conduit terminating at said.arrange-
ing. mechanisin, means: for feeding a plurality:of
brick to- said conduit, brick-engaging means.mov-
able-lengthwise of said.conduit for-engaging indi-

vidual. brick in:said conduit-and.:for moving the

same: md,1_v1dually 0 said:arranging mechanism,
and means.for driving said brick-engaging means.
" -38;:In-combination, a:support, brick arranging
nnean o1 said support, a brick laying element on
said- support for-transporting brick from said ar-
ranging means to:a laying station, a brick supply
conduit- having entrance and exit ends, the. exit
end:terminating at said arranging means, means
for feeding brick to:the entrance end of said con-
duit, first. releasable brick stop means-at a first
station adjacent the exit end of said conduit,
second releasable: brick stop means:at-a second
station-spaced back:-along-said conduit from the
first,” means for.driving a brick from said first
station:to: said .arranging means, and means- for
releasing: said stop means, -whereby to allow said
brick-to-he so driven and for allowing a brick to
move: from:said second station to the first.

~ 39. In combination, a support, brick arranging
means on said support a brick laying element on
said- support for transporting brick from said
arranging means-to a laying station, a brick sup-
ply conduit having entrance and exit ends, the
exit-ends: terminating at said arranging mecha-
nism, means for feeding brick to the entrance end
of: said-conduit; first releasable brick stop means
at-a first station adjacent the exit.end of said
conduit, a. second station spaced back along said

conduit from the first, driving means for driving

a brick from said first_station.to said arranging
means, means ior releasing said first stop means

upon operation of said driving means, a brick bat.

reservoir disposed . adjacent said conduit. brick

bat feeding means for feeding brickbats individu-.

ally from said reservoir to-said. first station,-sec-
ond . releasable stop means at said second. -sta=
tion,: means for maintaining -said second stop

means in operation upon operation of said brick-.

bat, feeding means, and means for releasing said
second means substantially upon operation of said
driving means.when.said brickbat feeding means
is in non=-operation.

-40. In. combination, -a brick laying -element
adapted to lay. a- plurality. of wythes of brick at.a
transient laying station, a brick arranging mech-
anism having a plurality of spotters spaced there-
on for .arranging brick to be layed by said laying
element, the arrangement of the brick on -said
mechanism. corresponding to the bond' thereof
when. layed by said element, a brick: supply con-
duit terminating at-said. arranging mechanism,
said conduit having a piurality of channels regis-
tering . with said spotters, means for feeding brick
to.said channels, a plurality of driving means for
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driving “brick-individually - from:the: channels.to
id-spotiers,.a brickbat: reservmrfdlsnosed adja-
cent said conduit, supply. means operable for sup-
plying:brickbats: frem said-reservoir: to-said driv-
ing :means, and: means for selectively. operating
said supply means forsupplying the selected driv-
ing: means- with brickbats, whereby selectively to
insert-brickbats.in the wythes s quently layed
by.said laying-:mechanism, -

-41.:In combination,-a - suppolt buck alrang-
ing means on,,sal_d,_‘suppolut a-brick-laying element.
on:saidzsupport for: transporting brick: frem-said
arranging-means o a laying station, an‘elongated
brick - guideway - on -said-support -and: extending
from: said; arranging means, said guideway, hav-
ing. entrance:and exit-ends, said exit-end- termi-
nating:ab-said.arranging means, a conveycrihay-
ing:an’ outlet end-terminating at-said: entrance
end;.- whereby brick -carried by:said conveyor:may
be:passed: through said guideway to said.arrang-
ing means, a brickbat reserveir dispesed:adjacent
said guideway, means operable for conveying
brickbats: from said reservoir to said.guideway,
and.means opsrable for kringing said conveyor
into-effective communication with said’ reservoir,
whereby: brickbats carried by-said conveyor may
ke fed-to.said reservoir.

-42. In combination; a suppor}, a layer head
comprising a bearing, means mounting said bear-
ing-on said support for rotation about a substan-
tially vertical axis, an element extending laterally
of 'said bearing, brick engaging means -carried: by
said-element, pivot means mounting said element
on said bearing for rotation about a substantially
horizontal axis, an arcuate guideway concéntric
with 'said vertical- axis, a follower -engaged with
said - guideway -and restrained - agamst vertmal
movementi relative thereto, a pwot extending sub-
stantlally radiglly of said-vertical axis connecting
said follower to-said element, means mounting
said guideway on said support for universal tili-
ing movement about said vertical axis, first motor
means for rotating said bearing, and second motor
means for tilting said gu1deway

43. In combmatlon a_ support, an element,
brick engaging means on said element means
mounting said element on said support for rota-
tion: about o substantially’ vertical axis, and, for
tilting' movement with respect to a houzontal
plane, means . for rotating said element, guide
means movably mounted on said. support and
operatively engaging said element for tilting the
same, whereby fo define.the. plane.of rotation
thereof when said elemﬂnt is. rotated, a handle,
a handle support, means mounting sald handle
on its sypport for tilting .about an axis, motor
means for moving said guide meauns, and a con-
trol. connection. between :said handie and motor
means, said element, guide means, motor means,
connection and handle being so.adapted and ar-
ranged as to tilt:the plane of rotation of said ele~
ment in accordance with the tilt-of:said. handle.

44. In.a device for.laying brick in:a wall, means
for shoving-a brick onto the:top-of one-layed
brick . and: against -an -exposed. side. of- another-
layed. brick- adjacent-said- one laid brick,- first
conduit means for feeding mortar on said-exposed
top, second -conduit - means for feeding mortar-
hetween. the brick being laid and:said other:brick,
normally. open valve means-.in-said: first: conduit
means, normally closed valve means in second
conduit. means,  trigger means: disposed in the
path-of the brick being shoved for opening said
normally- closed: valve: means, supply- means: for
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feeding mortar under pressure to both said con-
~duit means, a first throttling valve in said first
conduit means between said normally open valve
means and said supply means, a second throttling
valve in said second conduit means between said
normally closed valve means and said supply
means, and first and second manual operating
elements for respectively controlling said first
and second throttling valves.

45. In a bricklaying machine including a brick-
laying element having a plurality of alternately
operable sets of brick engaging elements, the ele-
ments forming one set being spaced from one an-
other differently from the elements forming an-
other set whereby respectively to engage brick
arranged in correspondingly different patterns
at an arranging station for transport to and de-
posit at a laying station, a brick arranging mech-
anism at said arranging station including a plu-
rality of shiftable spotter elements adapted to
receive individual brick uniformly supplied there-
to in one characteristic position, means for shift-
ing said spotter elements to arrange the same to
other positions to form different patterns, a mor-
tar spreading device at said laying station includ-
ing a plurality of mortar ejecting nozzles adapted
to spread mortar on the bricks being laid and
adjustably disposed with respect to one another
between different relative positions respectively
corresponding to the positions of the bricks be-
ing laid, motor means for selectively operating
said sets of brick engaging elements, motor means
for shifting said spotter elements, motor means
for adjusting said nozzles, and common control
means for said motor means whereby correspond-
ingly to operate the same to change from one
brick pattern to another.

46. A bricklaying machine comprising a vehic-
ular support, a longitudinal guideway for: said
support, a frame, bearing means mounting said
frame on said support for rotation of said frame
about a vertical axis, a boom extending outwardly
from said frame, an arm, bearing means mount-
ing said arm on said boom for rotation about an
upstanding axis, means for rotating said arm,
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releasable brick engaging means on said arm,
means for activating and de-activating said brick
engaging means, and means for supplying brick
to said brick-engaging means.

47. A bricklaying machine comprising, a sup-
port, a main frame, bearing means mounting said
main frame on said support for rotation of said
main frame about a vertical axis, means for rotat-
ing said main frame about said bearing means,
a sub-frame, a vertical guideway supporting said
sub~frame on said main frame for vertical move-
ment of the former on the latter, means for mov~
ing said sub-frame vertically on said main frame,
an outwardly extensible element mounted on said
sub-frame, means for extending and retracting
said extensible element, an arm, bearing means
mounting said arm on said outwardly extensible
element adjacent the outer end thereof for rota-
tion about an upstanding axis, releasable brick
engaging means on said arm, means for activat-
ing and de-activating said brick engaging means,
and means on said extensible element for supply-
ing brick to said brick engaging means.

ELBERT L. HARNEY.
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