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To all whoud it may concern

se it known that 1. Gurvon 8. Muyross,
a citizen of the Unitud Stutes, and vesideat
of Garden City Estates, in the connty of
Nassan, Long Island, State of New York,
have invented o certain new and useful
Method and Apparatus for Casting Cou-
crete. Walls, of which the following is =
spectfication.

This invention refates to an apparatus for
censtraeting concrete walls, and with re-
gard to vertain wore specific features there-
of. to the construction of concrete walls of
houses, factories and the like.

e of the objects of the present inven-
ticn is to provide a simple and practical
apparatus which will permit of the mune
forms or molds being used over and over
again and dispense with the use of skilled
labor in handhing the apparatus.

A further object is to provide am appa-
vatus which will insuve automatic phunb
ani alinement while the walls ave being con-
structed.

A further object 1s to provide an appa- '

ratns which will make it possible to build
a double or hollow concrete wall by means
of non  collapsible conerete core niolds
which may be withdrawn from the wall
during construction without aid of any spe-
cial manipulation such as collapsing, ete.

Other objects will be in part obvious and
in part pointed out hereinafter.

The wnvention accordingly consists in the
several steps and the velution and order of
one or raure of such steps with relation to
eachi of the others thereof, and in the
features of constrnetion, combinations of
elements and arrangement of parts, which
will be exemplified in the construetion here-
inafter set forth, and the scope of the ap-
plication of each of which will be indicated
i the following claims.

In the accompanying drawings wherein
is shown une of the various possible em-
bodiments of this invention, Figure 1 is a
detailed elevation of a portion of the niold-
ing apparatus showing a wall in the course
of consbruction: Fig. 2 is a plan view, par-
tinlly in section of the apparstus shown in
Fig. 1; Fig 3 is a vertical section taken on
the line 3—-3 of Fig. 1, showing details of
the framed guide members; Figs, 4 and 8
are sectional views taken on the lines 41
and 6—6, Fig. 1, looking to the right and

left respectivelv: Fig. 5 is an elevational
view of the end conuections of the mold
showing wrrangement of holes at top In the
end plates #6, in Fig. 15 Fig. 7 is an eleva-
tiomal view largely diagrammatie shewing
a water-proot and temperature-proof wwall
bt the conrse of erection, hoisting snd other
apparatus details hieing omitted ; Fig. § is o
sectional view taken along line 8—8 of Fig.
7o Ihg. 9 s a plan view in section line 94
of Fig. 7 showing finished wall; Fig. 16 is
a typieal sectional view of a water-proof,
temperature-proof wall showing waier eut
off Joints and tempersture protection: Fig.
U s an elevational view showing prepura:
tien of wall te receive magonry sill on whict
the window or door frame aud its profee
ing jarb is built: Fig. 12 is an elevatio
view showing method of inserting window
franie and “its protecting masonry juamb;
Freo 15 0s a plan view partly in section of
Fig. 12 and shows the bond obtained with
ihe concrete wall; Fig. 14 is n sectionua
view taken along line 14-—14 and shows the
bond with the wall and method of building,
handing, and protecting the head ov top of
the window frame.

Simiday veference  characters refer o
similar parts throughout the several views
of the drawings.

Referving now to the drawings and more
partienfarly to Fig. 1: on the footing o
foundation eourse, framed guides 98 are
erected at convenient intervals, preferably
sixteen to twenty feet a

placed adjacent at each corner, see Fig. 2.
These guide frames consist of two stecl

chanuel members 28 united at prover inter-
vals with u device, see Fig. 5, consisting of
a pape or sleeve 30 through which runs a
threaded round headed holt &1 slotted for a

serew drivers the head of this bolt seats in
a beveled threaded meniber 20, and the

threaded end of 21 screws inte a lug 33
which is held by serews 81 to the opposite
chanvel niember 28, This Ing has beveled
sides and i5 eupped at the entrance to the re-
ceiving thread.

The object of this device is to permit the
bolt 31 to be withdrawn on complelion of
the wall, the pipe or sleeve 50 remaining in
the wall, permanently, and being maortared
up.  The member 30 is aleo nnserewed and
withdrawn, allowing a round steel or wood
bar equal to the fu’-i inside diameter of the

£, Lwo sets being
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sleeve to be inserted and used to dislodge
the lug channel member (33, 28) from the
wall, there being some adhesion of concrete
to the inprojecting flanges of the channels
28, netwithstanding the application of oil
or grease to the channels. The member 30
is then serewed in its place in the guides
28 so that by the same method, working
from the opposite side, this guide (30, 28)
may be foreed from the wall: The cuppin

of the Iug 33 prevents injury to the threaﬁ
and the bevel on the threaded washer 30
and lng 83 gives a tight joint and permits of
a shorter and heavier pipe sleeve 50 being
used as may be desirable 1f these cross mem-
bers are to be used temporarily to support
seatfold or rumway planks. At the top of
these chaunels 28 are cross connecting angle
members 32, holted to channels by bolts 55
and supporting and fastened to two, trans-
verse members 35 from which the mold is
suspended by vope or chain pulley blecks
23, The framed guides 28 are braced by
holted cross steel angles or flats 34 to a pre-
erected scaffold, or to stakes driven in the
ground, or by sway bracing for consider-
able heights. The framed guides (28, 33,
50. 31, 5l. 82) ave previously assembled,
orected as a unit. and when braced as de-
seribed and in connection with the trans-
verse member, afford an absolutely. auto-
matic plumb and alinement for the mold
members and wall.

The flanges of the channel members 28 of
the framed guide project into the wall and
are heavily greased to prevent adhesion, but
the support of the concrete at the sides of
the flunges of the members 28 gives great
stiffness partienlarly in the line of the strain
caunsed by the weight of the mold members,
permitting a comparatively light section to
be used. The small groove left on their
withdrawal is mortared up, when above the
arade. or used as a natural termination for
tar water-proofing, when below the grade
at the corners, as hereinafter described.

A molding device such at is shown in
Tigs. 1. 2, 4, 8, 7, 8, 11, 12, 13, 14 is applied
to the opposite sides of the framed guides.
This molding device consists of two flat
members or sides made up of two sets of
planks. 1, 1, ete. which are short, narrow
members ete., positioned vertically, and lon-
gitudinal members 2. 2, etc., running the
whole length of the side mold; the grain of
each set of members being at right angles to
the other set. These sets 1 and 2, are se-
curely bolted, nailed or screwed together,

"and at top and bottorn have heavy stiffening

60

angles 4 and 5 to which they are rigidly at-
tached by serews or bolts. - These side mem-
bers range from ten to twenty feet in length
and are from two to four feet in depth, such
lengths or depths being stock sizes and used
as conditions require. The inner faces of

these side molds are lined with sheet metal

3, preferably zinc. This arrangement of the
wood strips 1 and 2 acts to prevent shrink-
age and expansion as the direction of
movement of swelling or shrinkage for each 79
set opposes that of the other. Longitudinal -
stiffness is obtained by the heavy steel
angles 4 and 35, and great resistance to
warping, deflections, etc., is obtained, as the
short pieces 1 span from angle to angle and 4
are held rigidly at those points. .

The upper angle members 4 have sets of
holes in them GO, to receive bolts by which
metubers 21 of T-cross section are secured.
The projecting legs of these T members act go
#s a bearing for a roller member 23 which is
secured from sliding movement by threads
and nuts at its extremities. Under each
pair of these rollers passes a voke member
consisting of 1 round bar 22, preferably hol- ss
low, through which two evebolts 26 pass,

a chain member 24 conneccting these eye-
bolts 96 to the puiley member 25. A num-

ber of sets of holes 60 in the angle member

4 permit of the position of the T members 96
21 and rollers €3 and voke avd pulley mem-
bers being shifted to facilitate construction

of windows or other openings in the wall.
The function of the roller members 23 is

to allow easy, frictionless movement of the 95
heavy outside mold memwbers (1, 2) away
from and toward the wall, thus preventing
slipping, jarring, ov vibration against the
green wall during the process of disengage-
ment and resetting. The peculiar funetion 100
of the yoke member is to afford a single cen-
tral application of power in hoisting, and. a
connecting means of snpport by which thew
side molds are kept on the same vertical
levit] during hoisting. atd readily adjusted 103
in relation thereto.

Hoisting ropes 62 are rigged through pul-
leys hung from the supporting nmember 35,
passing also through pulievs 25 fastened to
the hoisting yokes (92, 26, 24) finally con- 110
necting with the drum of some hoisting de-
vice of any desired style.

At the ends of the side mewmnbers are angle
members 6 with holes at the top (see Figs.

1, 2, 5) and bottom 7, through which run 11t
iron rods 8 which support and brace an end,
closing member 27 for use where the side
members are not continnous, end to end,
abutting with a small clearance interval on

the guide-franie members. These end pieces 120
27 have a short angle piece ¢ secured in the
center at or near the top. To disengage,
when a section of wall has heen cast, the .
bolt 8 is wedged up and inte the adjoining
part of the hole 7 in the side angles 6. The 125
lower bolt 8 is then pulled out, allowing
the end member 27 to swing clear at bottom.
heing supported on the rod 8 by angle 9.

In order to prevent the spreading of the
side molds while constructing the wall, 3¢

(¢2)
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clamping devices as shown in Fig. 6 are
provided at two or more points intermediate
to the ends of the mold. These clamping
devices comprise an inverted U-shaped
frame member 18 constructed In a substan-
tial manner to resist strains exerted thereon,
and having on one side one fixed stop mew-
ber 20, and one threaded member with oper-
ating handle 19, while directly opposite are
threaded members 52 with operating han-
dles whereby the side molds may be forced
relatively toward each other. the weight of
the clamp being supported at all times by
the upper angle members 4. In order to
properly adjust the clamp it 1s at times
necessary to operate the threaded member
19 but after this setting has been obtained,
the clamp can be operated entirely from one
side by members 52.

The positioning of the threaded members
(19, 32) and stop 20 of the clamps is such
that they act directly against the angle mem-
bers 4 and % of the side molds. This greatly
lessens the strain on the side moids, mini-
mizes their tendency to warp or twist out
of line and applies the power to hold the
side moXds true to line at the points most
necessary. viz., top and bottom. thus obtain-
ing a fair-and true joining of the succes-
sive casts.

In constricting concrete walls above grade
it has been found desirable to provide an in-
terior continuous air - space, dividing the
wall into inner and outer shells. DBelow
the grade for purposes of water-proofing, 1t
is desivable to construct the solid wall of

two kinds of concrete, (see Figs. 7, 8, 9. 10},

that is to sav. outer walls of a semi-dry, po-
rows wisture and a thin inner layer or cere
of a wet, dense, relutively-rich-in-cement
mixture. This thin layer breaks horizontal
joints with the porous. outer walls and is
poured after these outer walls are cast. For
instance. referring to Fig. 8. the joint in the
outer wall, if it may be considered such, is
indicated by the line B B, while the joint
in the intermediate wall will be indicated
at the line A A. Thus these joints break as
the wall is constructed, as is also indicated
by the dotted lines in ¥Fig. 10. This aiv
space or double wall construction is made
by using a rectangular. slightly tapeved,
sheet metal core 13 nailed to side and top
skeleton frame pieces 12 and supported by
angle. spanneranembers 16 secured to these
frames and rvesting upon the tops ‘of the
side malds and abutting aguinst the top
angle-members’ 4 when the side molds are
claniped to the required position tor pouring
the wall. the spanner 16 thus acting us 2
gage for the side molds.

In constructing a wall with openings of
any kind it is desirable to have some means
of joining the gap between the separate, in-

65 side, core molds in a long form, that s

a

honnd to ocenr for clemrance reasons. and to
obvinte the necessity of building a new set
of core wolds to At each individual case.
To necomplish this. sheet metal picces 14 are
suspended from the ends of the core molds
(12, 13y by weans of holts 10 which puss
threueh holes in the tops of sheet metal
siembers Lh being secnred at the ends by
nuis and rest ipon the tops of the eoce mem-
bevs (12, 13). These sheet nietal sides Lk
close the gap between the «wivs, lapping by
the sides of the core members (12 1%) 0 and
ave foreed {lat against the intevior core by
the pressioe of the vonerete when cast. By
etehing the tops and bottonss of these closer
wenibers 11 the double wall can be cast
around the pipe sldeve su. g 5. LFor
greater security i keeping the wall gage
@ double hicaded bolt 17 is laid across o #hn
bottom of the side molds from side to suie
andd between the cores.

In constructing a corner, see Figs. 1 and 2,
s special mold form (36, 40) is nsed con-
sisting of planking preferubly lined with
sheet netal. and having at its edges short,
wedge shaped block members 39 (Figs. 1, 2)
which coacting ugainst the guides 28 hold
the molds i place. To disengage the out-
side corner menwbers from the wall it is nec-
essary to wedge them outward, severing any
adbesion of conerete with block members 30.
On the outer mold, heavy wood stiffening
Lraces 87 ave bolted: wires 388 running
through holes in these braces #7 to the pipe-
deeve menbers H0 of the guides, securely
bind the corner mokds in position, the molds
being diawn up tight against the guides by
inserting a lever between wires 43 and twist-
ing. These corner mold members preferably
extend jauch higher than the longitudinal
molds so as to require little shifting and are
hoisted to new position by a rope and block
member 12, Fig. 1. For greater stiffness, a
temporary spreader member 41, Fig. 2. is
ingerted near the top and is withdeawn be-
fore the conerete reaches its level.  The
{wisted wires 28 remain in the concrete and
ale cut as in usual practice.  This method
of Jacing the wires 8% around the permunent
pipe sleeves 50, in connection with the guide
angle members 39, insures great stiffness at
the corners. A true angle is thus obtained
with a mintmum of bracing, and material.
It is not considered destrable to extend the
air space around the corner in constructing
concrete walls, it being deemed preferable
to obgain insulation above the grede by other
methods such as inserting hollow tile or hol-
low brick, ete., and for water-proofing pur-
poses below the grade, to coat the corners
with tar or ‘other adhesive membranous
washies, the small grdoves left by the with-
drawal of the guide members 28 affording a
perfect water-tight stop for this protective
covering.
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The method of operation of the above de-
seribe apparatus is substantially as fol-
lows:—After laying the footing course, the
vertical pre e-aseembled guide frames 28 are
erected thereon, in the manner shown. I‘l;f:
I and 2, it being understood that sufficient
of these frames arc erceted to girdle the
floor plan area or any \mtmlv division
thercot. The side und corner molids ave then
applied to the oppesite sides of framed
cuides 28, These side molds may abut wit
2 working clearance, e wl'to end, sgeinst the
guide frames or they may lap by as shawn in
g, 15 in the Iatter case it s necessary to
start one section 1n advanee of the other (md
use the end device 27, Fig. 1 and Fig. 2:
the cutside section molds th: i follow extend
b ngainst the wall section alreads cast. 31
s ordinary. solid, foundation wull is de-
sired, the core form members are omitied
and suitable spreader mewmbers similar to
16 ave Lud on the top of the side molds whut
tiug against angle members 4, I g oote aid
n preserving the wall thickness. lunp
members 18 ave fhen wdjusted and sorewed
np tightly helding the side molds frply
agninst the guide {rames 281 concrete is then
poured. and, after a \uﬂi(*ipnt interval rof
time for gaining strength, the clamaps are
then loosened '\Hf}ltz(htl‘ and the side molds
shightly foreed from the surfuce of the wall.
The side molds are then hoisted by means
of the hm ting deviee fmd tackle 95 and
vohe member (22, 24, 26), a sufficient lap at
the bottom being allowed. the clamps ave
then cerewed wp rwht ngain and the aper-
ation vepeated.

it is thus seen that iu carrying out this
invention after the guide frames are ance
erected the use of skilled labor of any kind
i~ climinated. for the apparatus and the fin-
izhed wall cannot deviate from their original
sritma nor can the apparatus mm\e the
green wall jn any way. 1% is also scen that
this invention provides a sireple and prae-
tiend apparates for construeting ve mhmmi
conerete walls, aecomplishing, amaong athers,
all of the ebjects and advantages above sof
fu)”l

As many changes conld be
above construetion, and many _apparently
widely different “'N")udll‘x(’vtw of this inven
tion could be made without departing fmm
the scope thereof. it is inteuded that all m
ter contained in the above domn':t]ﬁ“ or
shown in the ac companying deawings shall
be interpreted as illustrative and not in o
liniiting sense. Tt is alen to be understood
that the langusge used m the foliowing
clilies is Inte ml(/l to cover all of the generic
and apeeifie features of the invention herein
deseribed. and a1l statements of the sc ope of
the invention which, as a matter of lan-

guage, might he said to fall therehetween.

made in the
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Jesertbed iy invention. wnaet I
and desire to secure by Letters

H‘l\'m’_’
clatm as new
Puatent is:

L. In an apparatus of the character de-
seribed, in combi n':tmn. vertically disposed
guide ways, a mold r\mung with the outer
surfaces of said gnideways com prising in-
sme end ontside lohglmahxml m nmbcrc each
of said molds having angle ivons at the top
and Lottom, the upper angle uonw pioject-
ing oniwardly, and a (-hmpmrr menther
a Llﬂ't‘d to rest and be supported on said
angie 1rons.

2. In an apparatns of the character de-
seribed. in combination, \'eltic:‘dly disposed
guideways, o mold coacting with the.outer
surfaces of s guideways comprising in-
sicde and entside Jongitudinal men ibers, said
mold members haviag apper angle irons
projecting above the tops of the molds and
outwardlv froe the sides thereof, means co-
acting with the (mt‘;\*nrd‘xy projecting parts
for clawping the molds together, and means
coscting with the up\\ ardly projecting parts
1(\' spacing the molds apart. .

In un upparatus of the chavacter de-
a’ruiiwd. in comhination, vertically disposed
guidewavs, a mnlu mwtmg therewith comn-
prising inside and  outside longitudinal
nembers, snid mold members having up-
per angle irous projecting above the tops
of the molds anid m:tw,ndlv from the sides
thereof, means co-aeting with the outwardly
projecting parts for dam}xm@ the mwolds to
gether. means co-scting with the upwardly
projecting parts for spacing the molds
apart. and a core supporied from said last
rmentioned mweans.

4. In an apparatus of the character de-
seribed, in combination, vertically disposed
guidewayvs, a mold :xd'rptod to co-act Wlth
the outer surface of said guidewavs and 1
progressively raised thereon comprising m—
side and autsldn fongitudinal members, said
moid  members having npper and lower
angle members, and o U-shaped mepmw
member with (hwafk‘d pressure members
ongaging the top snd bottom angle mem-
bers, said threaded pressure members at the
top of said Jm\r)n resting upon the hori-
zontal leg of swid top angle members and
supporting said cilmpmgz Nieans.

S, Tnoan apparatus for molding conerete
walls, in combination with vertically dis-
posed guide members, ,mrl moHs adapted
to be guided by sail gride members when
moving iu n vertie:! divection, of a hoisting
device consisting of rolier supports secured
to the melds wn (L-r v passes a trans-
verse har upon wivieh the rollors move freely
so as Lo allew o free swinging movement o
the melds, said bar being uuppn"ted by a.
flexible nember fustened near the ends of
the bar and forming a trinngle with an apes
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~ment thereof, a flexible member
&0
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tentral as regards the wall thickness, and a central as regards the wall thickness, and a

pulley attached to said apex. -
6..In an appdratus for molding concrete
walls, a hoisting device consisting of a

transverse har, roller supﬁorts adjustable

toward and from each other on said bar
whereby said roller supports may move
freely so as to allow a free swinging move-
astened
near the ends of said bar for supporting the

‘bar and forming a triangle with an apex

pulley member attached to said apex.

Signed at New York city in the county

of New York and State of New York this 15
nineteenth day of April A. D. 1913.

GURDON S. MUMFORD.

Witnesses:
Warrer B. WaLKER,
‘Tuomas G. PrioLrav,
Howarp J. MaNDELL.



