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This invention relates to improvements in
or relating to the spraying of bitumen and
similar material on roadways and the like
and refers to a method of and apparatus for
spreading heated bitumen evenly over broken
stone, coarse gravel and or other material
in the formation, repairing or surfacing of
roadways, pavements and the like.

- It has been found in practice that by sub-
jecting heated bitumen to the action of cer-
tain reagents the volume of the bitumen will
be temporarily increased and that it will
cover a greater quantity of aggregates or
road forming material and more effectually
penetrate or spread over the same when ap-
plied in this condition. , ‘ '
According to one process a mass of molten

bitumen at a temperature of 300° to -350°

Tah. is preciptated on to a very small quanti-
ty of a reagent, which is used at normal
temperature, and the resultant rise in a tem-
perature of the reagent to approximately
that of the bitumen causes an infinite number
of small bubbles to be formed throughout
the bitumen thereby creating a state of effer-
vescence and resulting in a  momentary
change in the physical character of the bi-
tumen. This is accompanied by an expan-
sion in volume, and upon a subsequent agi-
tation of the material there is a secondary-

expansion caused by the bursting and break- -

ing up of the bubbles that remain in. the
body of the bitumen. : ‘
The expansion in volume—Dboth primary
and secondary—only lasts for a:few minutes
and it is during this period of increase-in
the volume and before the effervescence
ceases that the material must be applied to
the road material. - While in this state the

normal viscosity of the bitumen is reduced

thereby obtaining a greater flowing power
with the result that its percolation into the

voids or interstices of the road materials is
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deeper and the interpenetration more uni-
form. with a thinner film, and a better filling
up of the interstitial spaces. o

The reagent used in carrying out.the pro-

“cess may be in the form of a colloidal solu-
-tion or any reagent which is capable of effect-

ing a temporary increase in the volume of a
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mass:of heated bitumen and satisfactory for
the purpose in view. = -

Now the object of the present invention is
to provide a simple and efficient means for

enabling the above mentioned process of bi- !

tumen treatment to be employed in conjunc-
tion with ordinary spraying machines where-
by the operations of road penetration.and
surfacing can be.carried out.continuousiy and

a greater area covered and economy of bitu- !
.men to be effected.. :

-~ I accomplish the ‘abovementioned obj ect
by introducing the solution under pressure to
the distributing manifold pipes of the spray-

_ing machine during the spraying operation

and cutting oif the supply of solution and

“passing.air under pressure through the pas-

sagetherefor upon the cessation of flow of the
solution and spraying operation whereby the
air pressure will prevent the ingress of bi-
tumen to-and a blockage of the said passage.

The apparatus embodied in the present in-

‘vention consists briefly of a container for the
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solution. mounted on the spraying machine, -

a delivery pipe passing from the container to
the manifold discharge pipe leading from the
bitumen tank to the spray pipe of the ma-
chine, a pump in the length of the delivery
pipe, a-valve in the end of the delivery pipe
connected to the manifold discharge pipe, and
a valve for contrelling: the flow ofsolution
from: the container to the delivery pipe and
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adapted when closed to place the said pipe -

in communication with.the atmosphere.

.. In order -that the invention, the object and

ature of which have been set forth, may be
readily understood, reference will now be had
to the accompanying sheets of explanatory
drawings wherein— : o

Figure 1 is a view in side elevation of the

rear portion of a spraying machine fitted with’

improvements constructed in accordance with
the present invention.. - : . ,
TFigure 2is a view in sectional elevation of

the pump which is disposed between the solu- 95

tion  container: and the. manifold discharge
pipe. oo

Figure 3 is a view in sectional elevation of
the connection between the delivery pipe and
the manifold discharge pipe. - ‘
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Figures 4 and 5 are views in sectional and
end elevation, respectively, of a fitting for
supporting the valves of the pump.

Figure 6 is a view in elevation partly in
section of the container for the solution.

Figures 7, 8 and 9 are views illustrating a
detail in the construction of portion of the
container and hereinafter will be fully de-
seribed. :

Figure 10 is a view in sectional elevation of
portion of a modified form of outlet valve
in the container for the solution.

In these drawings the reference numeral 11
designates a drum or tank which is supported
Lorizontally at an approved point above the
spraying machine which may be of the type
illustrated or of any other design.

The tank is adapted to contain the solution
and an outlet in the bottom thereof is con-

“hected by a pipe 12 to a pump 13 the plunger
“14-of which is adapted to be operated by a

variable throw crank 15 from an engine 16
mounted on the machine or from any suitable
operative part of the machine. ‘

The discharge side of the pump is con-

nected by a pipe 17 to the depending portion

18 of the manifold discharge pipe for direct-
ing the hot bitumen from a tank 19 to a trans-
versely disposed distributing pipe 20 fitted

" with spraying nozzles 21 in the ordinary way.

A valve body is fitted to the inlet side of
the barrel of the pump 13 and-one end of the
pipe 12 is connected to the valve body by
means of a'screwed union 22. The valve body

‘is provided with a central partition 23 hav-

ing an axially disposed bore lcosely accom-
modating the stem of a suction valve 24 which
is normally retained on its seat by a spring
25. The sides of the bore for accommodating

the stem of the valve is provided with lon-.

gitudinally disposed grooves 26 to permit of
the solution flowing past the said valve when
it is raised from its seat 27 upon the suction
stroke of the pump. The opposite side or out-

® et of the pump is fitted with a valve body sub-

0

stantiaily similar to that accommodating the
suction valve and a spring loaded discharge
valve 28 is located therein and adapted to
open upon the discharge stroke of the pump
whereby the solution will be forced through
the pipe 17. '

- The end of the pipe 17 adjacent to the
manifold discharge pipe is connected by a
union to a valve casing accommodating a
spring loaded check valve. This valve may
be provided with a conical shaped head 29
and seat 30 as illustrated in the drawings or
it can be of any other approved design.

~ The opposite end of the valve casing screws

into the manifold discharge pipe and is pro-

vided with a nipple 31 having a small bore

and shaped or arranged to direct the solution

downwardly towards the centre of the mani-
fold discharge pipe.

‘The discharge and check valves will seat
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closely on-the suction stroke of the pump
when a minus pressure is created in the por-
tion of the pipe between the pump and the
manifold thereby preventing the ingress of
bitumen to the said pipe and these valves
- will open upon the discharge stroke of the
pump and force the solution into the said
manifold where it will admix with the heated

_bitumen passing to the horizontally disposed

portion thereof.

The flow of the solution to the discharge
pipe-12 from the tank 11 is controlled by a
two way valve 32 the body of which is pro-
vided with a through passage for placing the
tank in communication with the pipe 12 and
with a right angle branch 32" which is open
to the atmosphere.

The plug on the valve is constructed in
such a way that the pipe 12 may be placed in

communication with the tank or with the”

atmosphere as desired. v
Figure 10 illustrates a modified form of

valve for controlling and cutting off the flow

of the solution to the delivery pipe 12 from

the tank 11.- This form of valve comprises

a conical seat 83 arranged at the upper end
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of the delivery pipe and a conical or needle -

valve 34 mounted on a tubular spindle 35
passing vertically through the tank 11 and

having a threaded upper end engaged by a”

nut 86 fitted to the top of the said tank.
The projecting upper end of the tubular

spindle 35 or the screwed portion thereof is

provided with a hand wheel 37 or lever for

convenience of operation. This type of vaive:

is readily adjusted to permit of a required
outlet for the solution from the tank 11 and
when closed the air will pass readily down
the tubular.spindle to the delivery pipe 12
-and be forced by the pump into the manifold
discharge pipe. . ' :

It will be obvious that the valve employed

" to control or cut off the flow of solution from
the tank 11 is preferably of a type which will
remain in its adjusted position and will not
be affected by the oscillations and jars to

“which it may be subjected when the spraying
machine is in operation. :

A drain cock 39 can be arranged in the
length of the pipe 17 adjacent to the pump
the manipulation of which will enable the
operator to readily determine whether the
pump is functioning correctly. The tank or
container is provided with a large filling ori-
fice 40 provided with a gauze strainer 41 and
a.removable -cap 49. o '

The opening in the lower part of the tank
or contalner communicating with the upper
‘end of the pipe 12 is provided with a gauze

strainer 43 which is detachably secured in

“position by an open spring ring 44 in an
annular groove 45 and the said ring can be
provided with upwardly projecting lugs 46
which may be conveniently grasped and

“pressed together when'it is desired to release
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the same from the groove in order to remove
the said strainer. The tank or container
may be provided with a gauge 47 for clearly
indicating the quantity of solution contained
therein;

The advantage of making provision for
forcing air under pressure through the de-
livery pipe upon the cessation of flow of so-
Iution 1s that it prevents all Liability of bitu-
men entering the lower end of the said pipe
and causing a blockage of the retaining valve
which might result from bitumen coming
into contact therewith.

The solution when introduced into the bi-
tumen discharge pipe sets up an ebullition of
gaseous bubbles therein and the agitation or
disturbance created in the bitumen as it is
sprayed from the nozzles of the spray pipe
causes a substantial increase in the effer-
vescence thereby increasing the volume of
the bitumen and enabling it to more effec-
tually penetrate the aggregates laid on a road
bed or spread freely over the surface of a
roadway or the like. ; :

The invention is exceedingly simple, " is
easy to operate and in use will be found thor-
oughly efficient for the purpose for which it
has been devised.

I claim . — :

1. In apparatus for spraying heated bitu-

men upon roadways and the like, compris- ‘

ing a source of supply of bitumen, spray
pipes and a discharge pipe leading from said
source of supply to said spray pipes, the
combination of a tank for containing a solu-
tion adapted to effervesce the heated bitumen,
a delivery pipe passing from the tank to a

3

pipe of the spraying machine, a check valve

-in the valve casing, and a nozzle projecting

from the valve casing into the discharge
pipe. : :

3. An apparatus according to claim 2, -
~wherein the nozzle is adapted to direct the

solution passing therethrough downwardly
towards the centre of the manifold discharge
pipe. - )

4. In an apparatus according to claim 1,a
valve seat in the bottom of the tank communi-

cating with the delivery pipe, a tapered nee-

dle valve passing through the tank and
adapted to be moved to and from the seat, and
a passage passing longitudinally through the
needle valve whereby when the valve -is
closed on its seat the delivery pipe will be
placed in communication with the atmos-
phere. ‘

5. An apparatus according to claim La
valve seat fitted to the bottom of the tank and
connected to the delivery pipe, a tapered nee-
dle valve having a hollow spindle connected
thereto, a screwed upper end on the hollow
spindle engaging a nut fitted to the top of
the tank, and means for imparting rotation
to the spindle to move the valve to and from
its seat. ‘ :

In witness whereof I hereunto affix my sig-
nature, '

_ ERNEST BARTON HACK.

discharge pipe leading to the spray pipes of ~

the apparatus, a pump disposed in the length

of the pipe connecting the tank to the dis--

charge pipe, a suction valve on one side, and
a discharge valve on the opposite side of the
pump, a check valve at the lower end of the

solution delivery pipe, and a valve adapted

to control or cut off the flow of solution from
the tank and for admitting air under pres-
sure to the said pipe when the solution is
cut off. ‘ . ST

2. In apparatus for spraying heated bitu-

men upon roadways and the-like, comprising

a source of supply of bitumen, spray pipes
and a discharge pipe leading from said source
of supply to said spray pipes,thecombination
of a tank adapted to contain a solution for
mixing with and effervescing the heated bi-
tumen, a pipe connecting the tank to the suc-
tion side of a pump, a two way valve in the
length of the pipe adapted to place the tank
in communication with the pump when the
valveis opened and to place the pump in com-
munication with the atmosphere when the
valve is closed, a discharge valve on the op-
posite side of the pump, a pipe connecting

the discharge valve of the pump to a valve

casing fitted to the manifold distributing
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