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[5 7] ABSTRACT 

This invention relates to the method for dry packing 
exposed surfaces, such as holes, cavities, cracks, 
planar surfaces, and the like, of buildings and struc 
tures, and includes the steps of mixing substantially 
dry granular and binder materials, such as calcined 
limestone or calcined gypsum material, and wetted 
sand together; wetting the surface to be finished with 
commonly known admixtures of adhesives; turbulating 
and suspending the mixture of materials in a chamber, 
and blasting the mixture into the wetted surface with 
sufficient impinging force to cause the mixed materials 
to pack in the surface. The additional steps of apply 
ing ?nely atomized admixture of adhesive to the 
?nished surface and repeating the steps above set out 
provides a method by which the thickness of the 
material to be packed may be varied. 

3 Claims, 4 Drawing Figures 
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METHOD FOR DRY PACKING OF SURFACES 

FIELD OF INVENTION 

The present invention relates to the method for dry 
packing surfaces of buildings and structures, and more 
particularly, to a method for ?nishing such surfaces 
with substantially dry materials. This application is a 
continuation-in-part of application Ser. No. 26,992, 
Filed Apr. 9, 1970, now abandoned. 

BRIEF DESCRIPTION OF THE PRIOR ART 

The exposed surfaces of concrete buildings and 
concrete structures, such as tunnels, bridges, and the 
like, are commonly ?nished by wetting the cured sur 
face, packing calcined limestone material, such as Port 
land cement, which has been mixed with wetted sand 
with a hand trowel onto the wetted surface, and then 
dragging burlap material across the surface. This 
method of finishing is commonly called “dry pack and 
sack finishing." In order to assure bonding of the 
mixed material to the surface, the surface is usually 
sprayed with water or water mixed with a commonly 
known adhesive solution until moisture suf?ciently 
penetrates and is absorbed in the surface to draw the 
cementatious material into the surface as the moisture 
is evaporated. It is essential to the process that dry 
materials impinge the surface with sufficient force to be 
packed in order to eliminate shrinkage and so that the 
materials become monolithically and structurally in 
tegrated with the structure. The above described 
method of finishing surfaces is time consuming and ex 
pensive, requiring skilled persons to make proper appli 
cation. Gunniting, a commonly known method of ap~ 
plying mortar and plaster in a semiplastic, wet state and 
blowing it onto surfaces, has also been used to provide 
finishes to such surfaces, but can not provide a 
monolithically, structurally integrated element in a sur 
face. Further, bonding has generally not been success 
ful between a finished or cured surface and the surface 
material applied, and hence, the gunniting process is 
more frequently used to build up a total surface, rather 
than the mere surface finishing or structurally integrat 
ing of material into a surface. 

The‘ mixed material tends to segregate when it is 
trowelled, worked, or handled. When the mixed 
material becomes saturated with moisture it tends to 
run. Hence, when working the mixed material, such as 
by “puddling“ the mixed material to smooth the ?nish, 
the material is caused to segregate since the lighter cal 
cined material is carried by the moisture to the exposed 
surface. This also reduces the bond because it is the 
calcined portion of the mixed material that is required 
to be drawn into the porous surface during evaporation 
to cause the mixed material to adhere to the surface. 

Accordingly, it is an object of the present invention 
to provide a method for dry packing exposed surfaces, 
such as holes, cavities, cracks, planar surfaces, and the 
like, of buildings and structures, including the steps of 
mixing calcined limestone or calcined gypsum material 
with wetted sand, wetting the surface to be finished 
with a commonly known admixture of water or adhe~ 
sive solution, uniformly suspending the calcined 
material and sand mixture in a chamber, and blowing 
the mixture into the wetted surface with sufficient force 
to cause the mixed material to monolithically pack in 
the surface for structurally integrating the material into 
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2 
surfaces of buildings and structures, said steps requir~ 
ing nominal skill; and to provide in a method of dry 
packing surfaces of buildings and structures a method 
of applying wetting materials to ?nishing materials 
previously applied so that the thickness of the surface 
dry packed material may be varied. 
Another object of the present invention is to provide 

a means operable to turbulate and suspend a substan 
tially dry calcined material and sand mixture in a 
chamber and to blow the mixture into a wetted surface 
with suf?cient force to cause the mixed material to be 
structurally integrated with the surface. 

While emphasis is placed herein on the use of the ap 
paratus and method of this invention to apply materials 
to surfaces of concrete buildings and concrete struc 
tures, the method and apparatus here disclosed has a 
number of features particularly desirable for such as 
finishing plaster surfaces and stucco surfaces. Ac 
cordingly, it is a further object of the invention to pro‘ 
vide an improved method and apparatus for applying 
substantially dry stucco and plaster to surfaces. 
The apparatus of the present invention includes a 

chamber in which the mixed material is drawn from a 
reservoir by turbulance created in the chamber as air 
from a suitable source is blown in and through the 
chamber. The chamber includes a venturi-like portion 
at its discharge end which causes an air pressure zone 
in the chamber suf?cient to suspend the particles of the 
mixed materials to be suspended in the chamber and as 
it is blown through the ori?ce of the venturi-lilte por 
tion. The venturi-like portion issues into a distributing 
tube exitway portion of a diameter greater than the ori 
free of the venturi-like portion, thereby providing a 
zone of pressure in the tube different from that in the 
chamber. 
At the end of the chamber opposite the venturi-like 

portion, an ori?ce tube is provided. By positioning the 
ori?ce tube in the chamber relative to the mixed 
materials discharge portion of the material reservoir 
which is suitably connected to the chamber, the quanti 
ty of mixed materials drawn from the reservoir may be 
varied. A suitable mixed material reservoir which may 
be used with the apparatus of this invention comprises 
a hopper portion which may include a cover having a 
vent therein, and an exitway suitably connected in the 
chamber. 

Air under pressure from any suitable source may be 
connected to the chamber to effect operation of the ap 
paratus, and a commonly known air valve may be 
disposed between the air source and the apparatus to 
control the operation. 
A centrifugal wheel might be substituted to throw the 

mixed material into the path of an air stream to be 
suspended therein while the material is being carried by 
the air stream to the surface. However, control of such 
means is dif?cult. 

It shall be emphasized that the various features of 
both the method and apparatus of this invention are of 
utility apart from each other. Nevertheless, they are 
particularly useful in combination and will now be 
more fully described in conjunction with drawings 
showing an entire apparatus embodying all such fea 
tures. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side elevational view of the apparatus in 
accordance with the present invention, illustrating its 
normal position for use. 

FIG. 2 is a cross-sectional view drawn to a larger 
scale showing the apparatus of the invention in detail. 

FIG. 3 is a side elevational view of an air supply tank 
of this invention. 1 

FIG. 4 is a front elevational view of the supply tank. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to the drawings and more particularly 
to FIG. 1, a cylindrical tube 10 is shown connected to a 
commonly known, hand operated air valve 11. Air 
under pressure from any suitable source is supplied 
through a hose l2 and through the valve 11 to effect 
operation in the tube 10. A mixed materials reservoir 
13 comprises a hopper portion 14, a cover 15 including 
a vent l6, and a discharge portion 17. Although 
discharge portion 17 may be welded at one of its ter 
minal ends to hopper portion 14 and be threaded at its 
opposite terminal end and be connected to the cylinder 
tube 10, the discharge portion 17 shown to advantage 
in FIG. 2 comprises a tube 18 suitably fastened to 
hopper portion 14 by a commonly known conduit press 
type fitting 19 which includes a locking nut 20, a bind 
ing ring 21, and a binding nut 22. A similar conduit 
press type ?tting 19’, including binding ring 21' and 
binding nut 22', provides means by which reservoir 13 
may be suitably fastened into a threaded material en 
tranceway 23 disposed in the cylinder tube 10. 
The cylinder portion 10 is provided with a chamber 

24 and an ori?ce-like tube portion 25. The ori?ce-like 
tube portion 25 is provided at one of its terminal ends 
with threads 27 so that it may removably fasten in the 
chamber 24. The ori?ce-like portion 25 includes a ven 
turi-like portion 26 which issues into an ori?ce 28 at 
the end opposite threads 27. 
The chamber 24 is provided with a threaded inlet 

portion 29 in the wall of chamber 24 opposite the ori 
fice-like tube portion 25. A commonly known press 
type fitting 30 including a binding ring 31 and a binding 
nut 32 is suitably fastened in the inlet portion 29 of 
chamber 24. A jet-like ori?ce tube 33 is held by ?tting 
30 and extends into the chamber 24. 
A sleeve portion 34 extends rearwardly from the 

chamber 24 and is threaded to receive a nipple 35. The 
hand operated air valve 11 may be connected to the 
nipple 35 to suitably fasten the valve 11 to the cylinder 
tube 10. 
A mixed material distributing means 36 is provided 

at orifice-like portion 25 and may be suitably con 
nected to portion 25 by a press type fitting 37 which in 
cludes a binding ring 38 and a binding nut 39. 

In operation air under pressure is caused to be blown 
at substantially high velocity through jet-like orifice 
tube 33 into the chamber 24. As the air tries to escape 
through the material discharge portion 17 of reservoir 
13, it tends to be circulated in the chamber 24 and in 
the hopper 14, since only a portion of the air may 
escape through vent l6, and thereby tends to be caused 
to be returned along a path of least resistance toward 
the~chamber. Hence, the air carries with it the mixed 
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materials from the reservoir 13, turbulating the materi 
als as the air is circulated; and, by the weight of the 
materials, the materials fall uniformly into the chamber 
24. The venturi-like portion 26 tends to cause an area 
of low pressure in the chamber 24 and to cause the 
mixed materials to be suspended uniformly without the 
air mass. It has been found in practice that the volume 
of mixed materials carried from the reservoir 13 by the 
air, as well as the uniform turbulating of the materials, 
may be controlled by moving the terminal end of jet 
like ori?ce 33 forwardly and rearwardly in the chamber 
24. That is to say segregation of mixed materials may 
be controlled in this manner, as well as the quantity of 
material to be suspended in a given volume of the air 
mass. 

“Dry pack” material for monolithically integrating 
the materials with surfaces generally comprises a 
uniform mixture of calcined limestone material, such as 
Portland cement, or calcined gypsum, such as plaster of 
Paris, and water-saturated fine sand. It has been found 
to advantage to add any of a variety of commonly 
known adhesive solutions to the water before saturat 
ing the sand. However, it is to be understood that the 
mixtures of calcined materials and sand are substan 
tially dry, the sand carrying moisture in the interstitial 
pores thereof only. Before applying “dry pack" mixed 
materials to a surface, it is common practice to wet the 
surfaces with water or a solution of water and known 
adhesive solutions until the water or solution suffi~ 

ciently penetrates the surface to tend to cause the cal 
cined material to be drawn into it as the moisture 
retained in the surface is evaporated. Novelty taught by 
the method of the present invention resides in the steps 
of uniformly turbulating and suspending the mixed 
materials in an air mass and in causing that mass to be 
blown against the surface with sufficient force to cause 
the materials to be packed together, so that the materi 
als become monolithically and structurally integrated 
with the surface. Hence, shrinkage of the materials, 
when cured, is nominal, because of the excess material 
mass forced into the surface, over that which may be 
applied by other means. It should also be pointed out 
that material so packed tends to be expanded by the ad 
dition of moisture. In practice it has been found neces 
sary to create a zone of turbulance in the mixed materi 
al before suspending the material in the air mass 
because a smooth air stream tends to pick up only the 
very fine calcined portion of the mixed material and to 
cause segregation thereof. It has also been found that 
the thickness of the material which may be packed is 
limited by the amount or quantity of moisture availa 
ble. By wetting, additional moisture to material, addi 
tional quantities of dry material may be packed into the 
surface to vary the thickness thereof. The material has 
been found to become homogeneous when the 
moisture is evaporated. However, the moisture by ex 
panding the substantially dry material tends to cause 
the material to be packed with greater force into the 
surface and to become more readily integrated struc 
turally therewith. It has also been found that the 
amount of moisture which may be applied to the 
material is limited, since too great a quantity will cause 
the material to run and carry away the calcined materi 
al portion of the mixed material. A ?nely atomized mist 
has been found to be more easily controlled. Although 



5 
moisture may be added concurrently with the material 
application, control balance between the moisture and 
the material is much more difficult. Therefore, it is 
preferable to add the moisture between successive ap 
plications of material, and, thereby, “build-up” the 
finish. 

Accordingly, a commonly known canister type, 
atomizing spray gun 40 supplied with air under pres 
sure from a suitable source through a hose 41 is pro 
vided and mounted on the hand operated air valve 11. 
A tube 42 is disposed between the spray gun 40 and an 
atomizing nozzle 43 at its opposite terminal end. A 
suitable control valve, commonly known, may be 
disposed between the air source and the spray gun 40 
to effect operation as desired. Although preferred com 
binations and subcombinations of the present ap 
paratus and method are herein shown and described, it 
is, of course, to be understood that various changes 
may be made herein. More particularly, as indicated 
earlier in this speci?cation, the entire apparatus and 
method described hereinabove is of great utility in ap 
plying stucco and plaster to exterior and interior sur 
faces of buildings. In addition, the invention is of great 
utility in ?lling-in or caulking around such building ele 
ments as doors, windows, and the like. Moreover, the 
more advantageous features of the invention, forming 
subassemblies of the complete apparatus and steps in 
the method, are usable apart from each other. Ac 
cordingly, this invention is not to be considered limited 
to the structure and uses particularly described herein, 
but rather by the scope of the appended claims. 
We claim: 
1. The method of dry packing surfaces, such as holes. 
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6 
cavities, cracks, planar surfaces, and the like, of 
buildings and structures with substantially dry materi 
als, comprising 

?rst, mixing calcined material with moisture-satu 
rated sand, 

then wetting the surface to be dry packed, 
turbulating the mixed calcined material and 

moisture-saturated sand in a reservoir, 
suspending the mixed calcined material and 

moisture-saturated sand in an air mass in a 
chamber, 

and blowing the air mass including the suspended 
mixed calcined material and moisture-saturated 
sand into a surface with sufficient force to cause 
the mixed calcined material. and moisture-satu 
rated sand to pack into the surface and thereby 
become monolithically and structurally integrated 
therewith. 

2. The method of claim 1 including simultaneously 
blowing ?nely atomized moisture and the air mass, in 
cluding the suspending mixed calcined material and 
moisture-saturated sand, into the wetted surface with 
sufficient force to cause the mixed calcined material 
and moisture-saturated sand to pack into the surface. 

3. The method of claim 1 including the steps of 
blowing finely atomized moisture into the mixed cal 

cined material and moisture‘saturated sand ap~ 
plied, 

and repeating the steps hereinabove set out in 
sequence until a desired thickness of mixed cal 
cined material and moisture-saturated sand is ob 
,tained. 


