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SPRAYING nsvrcr: 

BACKGROUND OF THE INVENTION 

This invention relates to spraying devices and more particu 
larly to spraying devices for supplying a cooling and lubricat 
ing agent to a high-speed drill whenever the drill is placed in 
operation. 

In high-speed drilling operations, it is essential that the drill 
be equipped with means providing a continuing ?ow of cool 
ing and lubricating agent to the drill point. It has been found 
that liquid spraying devices in general do not operate satisfac 
torily unless the liquid is supplied to them at some substantial 
pressure. It is desirable that this pressure be regulated by 
proper pressure regulation means to avoid hazardous opera 
tion. Additionally, to increase the et‘liciency of the high-speed 
drill the cooling and lubricating agent should be sprayed on 
the drill with minimum splatter and waste. It is also desirable 
to have effective concurrent on-off control of both the spray_ 
ing device and the driving motor which operates the drill. The 
spraying device of the present invention accomplishes the 
above objectives with great assurance. 

SUMMARY OF THE INVENTION 

In carrying out the principles of this invention according to 
one embodiment thereof, there is provided a spraying device 
having a container for storing a lubricating and cooling agent 
for a high-speed drill, gas transmission means for transmitting 
a pressurized gas to the container, and agent transmission 
means for transmitting the cooling and lubricating agent from 
the container to the drill. A control element is provided for 
concurrently controlling on-off operation of the drill and the 
spraying device, thus supplying a constant flow of lubricating 
and cooling agent to the drill whenever it is placed in opera 
tion. The agent transmission means further includes a shutoff 
valve for instantaneously preventing ?ow of agent from the 
container to the drill upon deactivation of the control ele 
ment, the shutoff valve being actuated by pressurized gas in 
the gas transmission means upon activation of the control ele 
ment to permit agent from the container to pass therethrough. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side view of a high-speed drill unit equipped with 
the spraying device of this invention; 

FIG. 2 is a schematic diagram illustrating the operation of 
the present invention; 

FIG. 3 is a top view, partially in section; of the pressure 
regulator and the ?ow control valve used in the system shown 
in FIG. I; and 

FIG. 4 is a sectional view of the nozzle and the nozzle 
adapter used in the system shown in FIG. 1. 

DESCRIPTION OF THE SHOWN EMBODIMENTS 

In FIG. I a high speed air drill unit of conventional pistol 
grip type is seen at 10 to have a handle Ill and a motor case 14 
housing a drill motor therein. The drill unit 10 further includes 
a control element 16, a pressure foot adapter 20, a pressure 
foot barrel 22, a drill guide 24, and a twist drill set in a drill 
chuck (not shown). All of these parts are well known and 
require no further description. 
A spraying device is seen at 30 to be removably clamped to 

the pressure foot adapter 20 by a probe guide 34, removably 
secured to the handle 11 by connecting means 51, and 
removably secure to the drill guide 24 by a nozzle adapter 32. 
The spraying device or lubricating and cooling apparatus 30 
comprises a container 36 for storing a liquid cooling and 
lubricating agent 35, a gas transmission means 38 for trans 
mitting a pressurized gas to the Container 36, an agent trans 
mission means 40 for transmitting the cooling and lubricating 
agent 35 from the container 36 to the high-speed drill unit 10. 
The container 36 may be of any desired shape and size and 

it is made of a material capable of storing the liquid cooling 
and lubricating agent 35 under pressure. The container 36 has 
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2 
a neck portion 37 which is preferably cylindrical and is exteri 
orly threaded to engage a threaded portion 3% of a cap 
member 39. The cap member 39 is preferably formed of a 
metalic material or the like. The cap member 39 has apertures 
4E and 42 which provide communication between the interior 
of the container 36 and the gas transmission means 38 and the 
agent transmission means ea. 
As shown in FIGS. 1, 2 and 3 the gas transmission means 3% 

comprises a gas conduit d6 having a gas inlet portion 48 and a 
gas outlet portion 50. The conduit 46 may be formed of any 
material capable of transmitting a gas under pressure and 
preferably of a ?exible vinyl hoselike construction. The. gas 
inlet portion 4% is connected to a pressure-regulating means 
52 which is provided for regulating the pressure input to the 
container 36. The pressure regulator 52 is connected to a 
pressurized gas or air supply 49 by connecting means Sl 
through a passage means $6. The pressure regulator 52 com 
prises a constant bleed ori?ce 54, the diameter of which may 
be ?xed or adjustable depending upon the pressure of the gas 
supply 49 and the pressure desired in the container 36. The 
input of pressurized gas from the gas supply 49 to the regula 
tor 52 and to the drill motor through passage means 56 is con 
trolled by the control element 16 which concurrently controls 
the on-off operation of both the drill motor and the spray unit 
30. The gas outlet portion 50 is connected to an inlet portion 
58 of a T-shaped connector till which includes two outlet por 
tions 62 and 64. Outlet portion 62 of the T-shaped connector 
60 is connected to a relatively rigid tubular member 66 which 
extends to the interior of the container 36 through the aper 
ture 41. The tubular member 66 has an output portion 6% and 
has connected thereto a check valve 70. The check valve 70 is 
provided for preventing reverse flow of fluid from the con 
tainer 36 into the gas transmission means 38 upon deactiva 
tion of the control means 16. I 

The agent transmission means 40 comprises a tubular 
member 7 2, a shutotf valve 74, an agent conduit 76 and a flow 
control valve 78. The tubular member 72 is positioned within 
the container 36 through the aperture 42. The tubular 
member 72 has an inlet portion 80 and an outlet portion 82. 
The inlet portion 80 has connected thereto a ?ltering means 
34 for ?ltering contaminating particles. Both the inlet portion 
80 and the ?lter 84 connected thereto are positioned near the 
bottom of the container 36 and submerged substantially into 
the liquid cooling and lubricating agent 35. The ?lter 84 is 
capable of ?ltering particles greater than 10 microns which 
helps to prevent blockage in the agent transmission means 40. 
The outlet portion 82 of the tubular member 72 is con 

nected to a shutoff valve 74 the outlet of which is connected to 
a check valve 86 which in turn is connected to the inlet por 
tion of the conduit 76. The shutoff valve 74 is further con 
nected to the outlet 64 of the T-shaped connector 6%, the shu 
toff valve 74 being normally actuated by pressurized gas from 
the conduit 46. The shutoff valve 74 is provided for preventing 
flow of the cooling and lubricating agent 35 from the con 
tainer 36 to the conduit 76 through the check valve 86 upon 
deactivation of the control element 16. The shutoff valve 74 
when actuated by gas in the gas transmission means 3% permits 
the cooling agent from the container to pass therethrough. 
The check valve 86 is employed to prevent reverse flow of 

fluid from the conduit 76 into the container 36; the function of 
the check valve 86 will be further discussed in subsequent 
paragraphs. The conduit 76 is formed of a material which is 
compatible with the particular lubricating agent used. The 
conduit 76 is capable of transferring the lubricating and cool 
ing liquid agent 35 under pressure and its construction is 
generally similar to the conduit 46. The outlet of the conduit 
76 is connected to a flow control valve 7% which is included in 
the agent transmission means 40 for controlling the volume of 
liquid agent passing therethrough. As seen in FIG. 3, the flow 
control valve 78 is of conventional needle valve construction 
and the volume of fluid passing therethrough can be con 
trolled by adjusting means 2'58. 
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The agent transmission means 40 further includes a nozzle 
104, the nozzle adapter 32 and a coaxial hose 9b. As shown in 
FIGS. 1 and 4, a ?tting 91 is provided to connect the coaxial 
hose 90 to the outlet 92 of the needle valve 78 and the gas 
connecting means 51. The coaxial hose 90 comprises an inner 
tube 94 and an outer tube 96. The inner tube 94' is connected 
to the outlet 92 of the needle valve 78 for passage of liquid 
cooling and lubricating agent 35, while the outer tube 96 is 
connected to the connecting means 5'21 for passage of pres 
surized gas from the gas supply 49. The coaxial hose 9i) com 
prises a rigid portion 98 and a ?exible portion Mid and the two 
portions are connected by a connector we. The rigid portion 
98 of the coaxial hose 90 is slidably supported in an aperture 
formed in the probe guide 34 such that its axis is substantially 
parallel to the axis of the drill guide 24. The probe guide as is 
removably clamped to the pressure foot adapter 20 by a split 
ringlike element having its ends joined by a screw (not 
shown). 
As shown in FlGS. l and 4, the rigid portion '98 of the coaxi 

al tube 94} includes an arm E03‘ which projects forwardly and 
downwardly to a twist drill 110 of the high-speed drill unit ill. 
The arm N33 has connected thereto at its end the nozzle W4 
which is removably secured to the nozzle adapter 32 by clip 
securing means 196. The nozzle adapter 32 is removably 
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secured to the drill guide 24 by clip-securing means 168. The _ 
nozzle adapter 32 includes a housing structure 107 which has 
formed therein an aperture i639 within which the nozzle M34 is 
slidably supported. The nozzle 104 is provided for the purpose 
of mixing and discharging the cooling and lubricating agent 
with pressurized gas from the gas transmission means 38. 
The twist drill ill}, adapted for making holes in a workpiece 

114, is shown as being positioned in the drill guide 24. The 
twist drill 110 is of conventional construction and it includes a 
cylindrical body having at least one ?ute ill for introducing 
lubrication to the drill point. The ?ute llll generally forms an 
angle of approximately 38° with the cylindrical body of the 
drill Hill. It has been found that the efficiency of the high 
speed drill unit ll® can be increased if the lubricating agent can 
be sprayed on the twist drill lid with minimum splatter and 
waste. For this purpose, the nozzle adapter 32 has been pro 
vided for directing the agent and gas mixture from the nozzle 
104 upon the twist drill 110 at an angle substantially equal to 
the angle formed between the flute ill! and the cylindrical 
body of the twist drill llll. As shown in PK}. 4, the nozzle 104 
is positioned by the nozzle adapter 32 at 38° relative to the 
body of the drill 110, and the lubricating agent is sprayed on 
the drill 110 through an opening M2 formed in the drill guide 
24. 
The operation of the present invention can be best illus 

trated by the schematic diagram as shown in FIG. 2 in com“ 
bination with the apparatus shown in H6. l. Upon actuation 
of the control element 16, pressurized gas from gas supply 49 
enters the gas transmission means 38 to energize the spraying 
device 30. Since the same pressurized gas is also employed to 
actuate the air drill motor which is used in conjunction with 
the spray unit 30, the gas supply is normally pressurized to ap 
proximately 100 p.s.i., this pressure being normally required 
to operate the air drill motor. Upon entering the gas transmis 
sion means 38 of the spraying device 319, the pressurized gas 
goes through the pressure regulator 52. The pressure regulator 
52 drops the pressure of the gas supply to approximately 20 
psi. This pressurized gas is routed through the conduit 46 and 
the connector on to the check valve 7%, and the pressurized 
gas actuates the check valve 7&3 prior to entering the container 
365. 
The increased pressure in the container 36 causes the liquid 

cooling and lubricating agent 35 to exit by way of the agent 
transmission means 450 through the ?lter $34 which prevents 
contaminating particles larger than 10 micron from passing 
therethrough. After going through the filter 34-, the liquid 
cooling and lubricating agent is then forced to pass through 
the shutoff valve 74 which had been actuated by the pres 
surized gas from the conduit 46 of the gas transmission means 
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38 through the outlet 64 of the T-shaped connector 60. From 
the shutoff valve 74, the liquid lubricating and cooling agent 
then passes a check valve 86 and agent conduit 76 to a fluid 
flow control valve 78 which is adjustable to control the 
volume of liquid agent passing therethrough. After passing 
through the control valve 78 the liquid agent is then forced to 
the nozzle 104 through the inner tube 94. The nozzle 104 
mixes the liquid lubricating and cooling agent with pressurized 
gas from the. gas supply 49 through the outer tube 96 and pres 
sure regulator 52 and sprays the mixture on the twist drill 110 
through an opening M2 in the drill guide 24 as shown in H6. 
4. 

Uponwdeactivation of the control element l6, the check 
valve 70 of the gas transmission means 38 prevents reverse 
flow of ?uid from the container 36 into the gas conduit 46, 
while the shutoff valve 74 instantaneously prevents flow of the 
liquid agent 35 from the container to the agent conduit 76. 
Further the check valve 86 has been provided to prevent any 
possible reverse flow of agent and gas mixture from the nozzle 
N14 to the container 36 through the coaxial tube % and the 
agent conduit 76 upon deactivation of the control element to. 

l claim: 
1. in combination, a high-speed drill unit and a lubricating 

and cooling apparatus for said high-speed drill unit, said ap 
paratus comprising;v ’ 

a container for storing a cooling and lubricating agent; 
gas transmission means connecting said container to a pres 

surized gas source for transmitting a pressurized gas to 
said container to pressurize it; 

control means operatively connected to said gas transmis‘ 
sion means and said high-speed drill unit for concurrently 
controlling on-off operation of said gas transmission 
means and said high-speed drill unit; and - 

agent transmission means connected to said container for 
transmitting the cooling and lubricating agent from said 
container to said drill unit, said agent transmission means 
including shutoff valve means for preventing ?ow of 
agent from said container to said drill unit upon deactiva 
tion of said control means, said shutoff valve means being 
connected to said gas transmission means and actuated by 
gas from said gas transmission means upon activation of 
said control means to permit agent from said container to 
pass therethrough. 

2. The combination of claim 1 wherein said gas transmission 
means includes: 

pressure regulating means for regulating pressure in said 
container; and 

check valve means for preventing reverse flow of ?uid from 
said container into said gas transmission means upon 
deactivation of said control means. 

3. The combination of claim 1 wherein said agent transmis 
sion means includes: 

nozzle means, connected to said gas transmission means, for 
mixing and discharging cooling and lubricating agent with 
pressurized gas from said gas transmission means; and 

nozzle adapter means, removably mounting said nozzle 
means on said high-speed drill unit, for directing the 
agent and gas mixture from said nozzle upon a drill of said 
high-speed drill unit. _ 

4,. The combination of claim 3 wherein said drill includes a 
cylindrical body having at least one flute, said flute forming a 
predetermined angle with said cylindrical body, and said noz 
zle adapter means directs the agent and gas mixture from said 
nozzle means upon said drill at an angle substantially equal to 
the predetermined angle formed between said flute and said 
cylindrical body. 

5. The combination of claim 2 wherein said agent transmis 
sion means includes: 

?lter means for preventing contaminating particles from 
passing through said agent transmission means; 

?ow control valve means for controlling the rate of agent 
flow from said container to said drill unit; 
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nozzle means, connected to said gas transmission means, for 
mixing and discharging cooling and lubricating agent with 
pressurized gas from said gas transmission means; and 

nozzle adapter means, removably mounting said nozzle 
means on said high-speed drill unit, for directing the 
agent and gas mixture from said nozzle upon a drill of said 
high-speed drill unit. 

6. The combination of claim 5 wherein: said drill includes a 
cylindrical body having at least one ?ute, said ?ute forming a 
predetermined angle with said cylindrical body, and said noz~ 
zle adapter directs the agent and gas mixture from said nozzle 
means upon said drill at an angle substantially equal to the 
predetermined angle fonned between said ?ute and said cylin 
drical body. 

7. In combination, a high-speed drill unit and a lubricating 
and cooling apparatus for said high-speed drill unit, ‘said ap 
paratus comprising: 

a container for storing a cooling and lubricating agent; 
gas transmission means connecting said container to a pres 

surized gas source for transmitting a pressurized gas to 
said container; 

control means operatively connected to said gas transmis 
sion means and said high-speed drill unit for concurrently 
controlling on-off operation of said gas transmission 
means and said high~speed drill unit; and 

agent transmission means connected to said container for 
transmitting the cooling and lubricating agent from said 
container to said drill unit, said agent transmission means 
including nozzle means, connected to said gas transmis 
sion means, for mixing and discharging cooling and . 
lubricating agent with pressurized gas from said gas trans 
mission means, nozzle adapter means, removably mount 
ing said nozzle means on said high-speed drill unit, for 
directing the agent and gas mixture from said nozzle upon 
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6 
a drill of said high-speed drill unit, and shuto?’ valve 
means for preventing ?ow of agent from said container to 
said drill unit upon deactivation of said control means, 
said shutoff valve means being connected to said gas 
transmission means and actuated by gas from said gas 
transmission means upon activation of said control means 
to permit agent from said container to pass therethrough. 

8. The combination of claim 7 wherein said drill includes a 
cylindrical body having at least one ?ute, said ?ute fonning a 
predetermined angle with said cylindrical body, and said noz~ 
zle adapter means directing the agent and gas mixture from 
said nozzle means upon said drill at an angle substantially 
equal to the predetermined angle formed ‘between said ?ute 
and said cylindrical body. 

9. The combination of claim 7 wherein said gas transmission 
means include: > 

pressure regulating means for regulating pressure in said 
container; and 

check valve means for preventing reverse ?ow of ?uid from 
said container into said gas transmission means upon 
deactivation of said control means, and wherein said 
agent transmission means include: 
?lter means for preventing contaminating particles from 

passing through said agent transmission'means; and 
?ow control valve means for controlling the rate of agent 
?ow from said container to said drill unit. 

10. The combination of claim 9 wherein said drill includes a 
cylindrical body having at least one ?ute, said ?ute forming a 
predetermined angle with said cylindrical body, and said noz 
zle adapter means directing the agent and gas mixture from 
said nozzle means upon said drill at an angle substantially 
equal to the predetermined angle formed between said ?ute 
and said cylindrical body. 


