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57 ABSTRACT 

The machine comprises a container for pulverulent or 
granular material to be coated for example on the in 
side of cast-iron pipes, and a screw conveyor for con 
veying the material to a tube which has a spraying 
means at its outlet end. A pneumatic driving means 
for the material is interposed between the conveyor 
and the tube. A case is disposed around the conveyor 
and the driving means and pressurizing means are con 
nected to the container and to the case so as to create 
the same pressure in the case and container which is 
higher than atmospheric pressure. Means are provided 
for supplying the air in the case to the pneumatic driv 
ing means. 

8 Claims, 4 Drawing Figures 
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CONSTANT-FLOW SPRAY-GUN COATING 
MACHINE 

The present invention relates to constant-flow spray 
gun coating machines, for example for the internal 
coating of cast iron pipes with mortar, and more partic 
ularly concerns machines of the type comprising a con 
tainer for granular or pulverulent material, a screw 
conveyor for said material located under the outlet of 
the container and pneumatic drive means for driving 
the material disposed between the screw conveyor uncl 
a tube provided with spraying means at the outlet end 
of the tube. 
When it is desired to obtain a coating of very high 

quality as concerns for example the constancy of the 
thickness and of the compactness and the evenness of 
the surface of the coating, known machines of this type 
possess a number of drawbacks. First, the spraying 
means is hand controlled and this requires great skill on 
the part of the operator and results in high labour cost. 
The tube carrying the spraying means is flexible and its 
deformation adversely affects the regularity of the air 
material stream. As moreover the supply of the screw 
conveyor is not controlled, pulsatory phenomena occur 
in the tube and lumps of material are formed at the 
inlet end of the tube. 
An object of the present invention is to overcome 

these drawbacks and to provide a machine which is 
simple in construction and reliable, ensures a regular 
flow of material and does not require the intervention 
of an operator for the spraying of the material. 
The invention provides a machine of the aforemen 

tioned type further comprising a case in which are dis 
posed the screw conveyor and the pneumatic drive 
means and pressurizing means connected to the con 
tainer and to the case so as to create the same pressure 
therein, which pressure is higher than atmospheric 
pressure, the pneumatic drive means being so adapted 
as to be supplied with the air contained in the case. 
Another object of the invention is to provide an ap 

paratus comprising a plurality of said machines for the 
coating of a pipe with a plurality of different layers of 

rt. 

Further features and advantages of the invention will 
be apparent from the ensuing description with refer 
ence to the accompanying drawings. 

In the drawings: 
FIG. 1 is a diagrammatic vertical sectional view of a 

spray-gun coating machine according to the invention, 
FIG. 2 is a sectional view of a detail of this machine; 
FIG. 3 is a diagram of the variation in the section 

along this detail, and 
FIG. 4 is a diagrammatic plan view of an apparatus 

comprising three spray-gun coating machines. 
The apparatus shown in FIG. 1 for mixing a pulveru 

lent material M with compressed air and thereafter 
spraying this mixture, comprises a container I having 
a vertical axis, a case 2 having a horizontal axis, a screw 
conveyor 3, a head 4 for mixing the material M with 
compressed air, and a spraying device 5. 
The container l is of steel and has a generally cylin 

drical shape. In the presently-described cmbodiment. it 
has a volume of 500 litres and is constructed to with 
stand a pressure of 8 bars. 
This container l is closed hermetically in its upper 

part by a cover 6. Provided in the vicinity of the cover 
are a compressed air supply orifice 7 and a decompres 
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sion orifice 8. The container 1 has a frustioconical lower 
part 9 defining an opening 10 which is provided with an 
outer flange 11 for securing the container 1 to the case 
2, the latter having on its upper generatrix an opening 
which is of the same diameter as the opening 10 and 
provided with an outer flange 12. 
The material M contained in the container 1 is a mix 

ture of sand and cement having a sand/cement ratio 
which is suitable for the desired quality of the mortar. 
The generally cylindrical case 2 is also of steel and has, 
in the presently-described embodiment, a volume of 
about 500 litres and is designed to withstand a test pres 
sure of 8 bars. A hopper 13, associated with a vibrating 
deflector 14, is secured to the opening of the case 2 by 
an outer flange 15, this device being known commer 
cially under the trademark Bin-Activator'. The ad 
justment of the vertical position of the deflector 14 en 
ables an annular space 16, putting the container 1 in 
communication with the case 2, to be defined. 
The case 2 is provided laterally with a compressed air 

supply orifice 17 and a decompression orifice 18. A 
source of compressed air A is connected to the orifice 
7 of the container 1 and the orifice 17 of the case 2. 
The latter has, located at a low point thereof, an orifice 
19 for draining off any water of condensition which 
might be present. A safety valve 20, a pressure gauge 
21 and a thermometer 22 are also provided on the case 
2. 
The screw conveyor 3 is disposed under the lower 

opening of the hopper 14 on the axis of the case 2 and 
the screw 23 of the conveyor is driven at an adjustable 
speed by an electric motor 24, the assembly hearing on 
horizontal girders 25 which extend transversely in fixed 
position inside the case. The screw conveyor is com 
mercially available under the trade mark Vihras 
crew'. 
The screw 23 is rotatably mounted in a vibrating 

sleeve 26 whose end remote from the motor 24 has a 
downwardly-facing notch 27. Disposed under the notch 
27 is a hopper 28 whose upper part is frustoconical and 
whose lower part 29 is cylindrical and surrounded by 
a cylindrical upper part 30 of the mixing head 4, the di 
ameter of the part 30 being distinctly greater. Three 
horizontal bars 28" support the hopper 28 and maintain 
a constant annular space between the latter and the 
upper part 30 of the mixing head 4. This mixing head, 
which extends through an opening 31 formed in the 
lower part of the case 2 and is provided with a sealing 
cover 32, is extended by a convergent frustoconical 
part 33. The lower end 34 of the hopper 28 is located 
in the region of this frustoconical part 33. A rigid 
cranked tube 35 is secured to the lower cylindrical end 
of the mixing head 4 and has a vertical portion 36, a 
horizontal portion 37 and a downwardly-open, vertical 
end portion provided with spraying means 38. A flexi 
ble water pipe or hose 39, connected to a water tank 
through a pump (not shown), opens into the spraying 
means 38. The water flow is controlled by a valve 40. 
The whole of the machine is carried by wheels 41 and 

movable along rails 42. Reference numeral 43 desig 
nates a cast-iron pipe intended to be internally coated 
with mortar. 

FIG. 2 show's diagrammatically the mixing head - and 
FIG. 3 is a diagram of the variation along this head 4 
of the cross section S" through which the air travels 
through this mixing head. The section S" is first con 
stant, rapidly decreases in the frustoconical part 33, 
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suddenly increases in the region of the end 34 of the 
inner hopper 28, and then decreases to the value of the 
section of the cranked tuhe 35. 
The machine operates in the following manner : 
With the pulve rulent material M in the container 1, 

the horizontal part 37 of the tube 35 is inserted in the 
pine 43 and the container I and the case 2 are put 
under the same pressure, for example between 2 and 3 
hars, by means of the commn source of compressed 
air A. 
The height of the vibrating deflector 14 defining the 

annular space 6 for the passage of the material M is 
adjusted to allow through a given amount of the mate. 
rial into the hopper 30. This material falls onto the 
Screw convey or 3 anc is conveyed, without accumula 
tion owing to the action of the vibrating sleeve 26, to 
the notch 27 of the latter, it then falls with a known ind 
regular flow into the hopper 28. 
The air, maintained at constant pressure in the case 

2, tends to escape to the atmosphere by way of the mix 
ing head - and tube 35. It is accelerated by the reduc 
tion in the section in the frustoconical part 33 of the 
nixing head and the air flow fmitterial flow ratio is high 
so that the particles of material have no tendency to 
gather together. The mixture of air and material reach 
ing the spraying means 38 of the tube 35 is moistened 
hy a spray of water having a suitable rate of flow com 
ing from the flexible pipe 39 and is sprayed over the 
wall of the pipe 43. This pipe is driven in rotation it low 
speed by suitable means (not shown) while the ma 
chine travels along the rails 42. Pressure gauges not 
shown) enable the pressure along the tube 35 to be 
contrilled, 
A smoothing device for compacting and smoothing 

the deposited mortar may he provided in the vicinity of 
the spraying means 38. 

it is also possible to employ a plurality of machines 
of the type described here in before, each machine fur 
nishing a mixture of given composition to the tube 35. 
the spraying means being staggered as shown in FIG. 4. 
This enables a pipe to be coated, with a plurality of lay 
ers of mortar having clifferent characteristics, in one 
passage or travel of the machines. 
The large capacity of the case 2 with respect to the 

flow of air ensures an excellent constancy of this flow. 
The machine enables the mortar to be metered pre 
cisely and evenly and consequently achieves coatings 
of well-defined characteristics exempt of defects as 
concerns thickness (precision to within 5%), compact 
ness, adherence to the pipe and evenness of the surface 
of the coating. The machine is simple to construct and 
is highly reliable. 
Having now described my invention what I claim as 

new and desire to secure by Letters Patent is: 
1. A spray-gun coating machine, in particular for in 

ternal coating of cast-iron pipes with mortar, compris 
ing a container for pulverulent or granular material, 
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means defining an outlet in the container for outlet of 
the material, a screw conveyor for said material cis 
posed under the outlet of the container, a tube which 
is provided at an outlet end with spraying means, pneu 
matic material driving means mounted between the 
screw clvey or and the tube, a case in which are dis. 
posed the screw conveyor and the pneumatic material 
driving means, pressurizing means connected to the 
cintiner and to the case so as to create the same pres 
sure in the container and the case, which pressure is 
higher than atmospheric pressure, and means for sup 
ptying the air contained in the case to the material driv 
ing means. 

2. A machine as claimed in claim 1, further compris 
ing it flow-regulating device mounted between the out 
let of the container and the screw conveyor. 

3. A machine as claimed in claim I, wherein the vol 
unne of the case is very large with respect to the volume 
of air supplied to said pneumatic material driving 
means per unit time. 

4. A machine as claimed in claim l, where in said 
pneumatic material driving means comprise means de 
fining an air passage, means defining a material passage 
opening onto the air passage, the air passage having a 
very large section with respect to the section of the ma 
terial passage in the region in which the mixture is ef 
fected. 

5. A machine as claimed in claim 4, wherein the air 
passage is disposed annularly with respect to the mate 
rial passage, the section of the air passage on the whole 
decreasing in the direction of movement of the air to 
the screw conveyor. 

6. A machine as claimed in claim 1, whercin Said tube 
is rigid. 

7. A machine as claimed in claim 1, where in the ma 
chine is movable on wheels. 

8. A spray-gun coating apparatus comprising a plu 
rality of coating machines, each of which machines 
comprising a container for pulverulent or granular ma 
terial, means defining an outlet in the container for out 
let of the material, a screw conveyor for said material 
disposed under the outlet of the container, a tube 
which is provided at an outlet end with spraying means, 
pneumatic material driving means mounted between 
the screw conveyor and the tube, a case in which are 
disposed the screw conveyor and the pneumatic mate 
rial driving means, pressurizing means connected to the 
containet and to the casc So as to create the same pres 
sure in the container and the case, which pressure is 
higher than atmospheric pressure, and means for sup 
plying the air contained in the case to the material driv 
ing means, the spraying means of said machines being 
in staggered relation to each other so as to permit the 
application of a plurality of superposed layers of coat 
ing in a single operation. 
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