
3,062,454 E. H., COCKS 

MIST SPRAY RING 

Nov. 6, 1962 

Filed June 12, 196i 

|NWENOR 

ERC. H. COCKS (Imb 
BY 

ATTORNEYS 

  



Nov. 6, 1962 E. H. COCKS 3,062,454 
MIST SPRAY RING 

Filed June 12, 1961. 2 Sheets-Sheet 2 
3 

F G. 2 

  

  

  

  

  

  

  

  

  

  



u 

United States Patent Office 3,062,454 
Patented Nov. 6, 1962 

3,062,454 
MSTSPRAY RING 

Eric H. Cocks, 25 Amity St., West Caldwell, N.J. 
Filed June 12, 1961, Ser. No. 116,412 

3 Claims. (C. 239-422) 

This invention relates to apparatus for cooling cutting 
tools, etc. and more specifically to a mist spray ring for 
accomplishing such operation. Fluid material is atomized 
at the nozzles of the spray ring and directed to the cutting 
tool, the work piece or other object. The device may 
be employed with lathes, milling machines, and like de 
vices. in addition, the device is useful in spraying paint, 
oils and similar material to the outside of any object 
passed through the center of the spray ring. 

In the art of cutting metals, such as forming threads, 
slots, grooves, etc., high temperatures are generated by 
the engagement of the cutting tool with the device or piece 
of material to be cut or formed. If the cutting tool is 
not lubricated or cooled, deformation and dullness of the 
tool will result. In addition, tool life will be shortened, 
thus causing increased tool expense and labor cost. Also, 
if the work piece is not cooled, the high temperature en 
countered will cause the metal work piece to expand. 
Since the measurements would be taken by the machine 
operator while the metal is hot, the resulting contraction 
of the metal upon cooling would result in producing un 
acceptable tolerances in the work piece. 

In the past, it has been customary to cool or lubricate 
the cutting tool and the work piece by flooding these e.e- 
ments with a mixture of coolant or lubricant. These 
coolants may be oils, greases, mixtures suspended in water, 
etc. The flooding method of cooling produces only a 
minimum of temperature reduction, is expensive, and re 
quires that the work piece undergo a cleaning operation 
after forming by the cutting tools. Furthermore, during 
the flooding operation the machine operator is not able 
to minutely observe the cutting operation since his view 
is obscured by the flowing liquid. As a consequence, the 
flood of liquid must be halted or directed to another point 
so that the operator may inspect the result of the work. 
Also, where flooding is used there is a tendency of the 
fluid to break away from the work and it is not practical 
to keep it in contact around the periphery. 
The present invention proposes to utilize a mist spray 

ring to direct the lubricant or coolant to the cutting tool 
and the work piece. The circular ring has a portion re 
moved from its center and the work piece may be fed 
therethrough. Positioned along the inside periphery of 
the spray ring are a plurality of nozzles which atomize 
and direct the spray to the work piece and the cutting 
tools. In this manner the lubricant can be placed exactly 
where required. Because of the directive force through 
the nozzles, the mist can be forced into areas impossible 
to reach by flooding. Cutting fluid and air are directed 
to the nozzles via separate annular chambers within the 
spray ring. 

Other uses for the device will be evident. In the manu 
facture of welded tubing, the tube becomes heated and 
may be passed through a mist spray ring supplied with 
cooling fluids. If the tube is to be painted or coated, it 
may be passed through a second spray ring which is Sup 
plied with paint or the coating material. 

It is, therefore, an object of the present invention to 
improve cooling devices utilized with machine tools. 

It is a further object of the present invention to increase 
tool life and permit machining with increased speed. 

It is a still further object of the present invention to 
more adequately cool cutting tools. 

It is another object of the present invention to provide 
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a spray ring which induces a refrigerant action from com 
pressed air tending to cool the cutting tool and the work 
piece and at the same time reduce the amount of lubricant 
required. 

ít is still another object of the present invention to pro 
vide a mist spray ring whose operation results in a com 
paratively unsoiled product after machining and requir 
ing iess clean-up at the machine. 

It is a further object of the present invention to improve 
paint spraying or coating operations of objects having 
certain geometrical shapes. 
The mist spray ring of the present invention receives 

a fluid coolant and air and directs the mixed fluid and air 
(atomized) to the cutting tool and the work piece. The 
air is mixed with the fluid coolant at the nozzle tip and 
the refrigerant action of the expanding compressed air 
takes up the heat, thus tending to cool the cutting tool 
and the work piece. In addition, the cool fluid itself will 
reduce the temperature of the cutting tools and the work 
piece as well. With increased cooling of the cutting tool 
and the work piece, longer tool life is assured and in 
creased speeds during the machining process may be ob 
tained. The device eliminates the "mess' usually found 
around machines which employ a flooding operation; 
therefore, in the interest of safety, a safe place is created 

; for the machine operator to perform the machining pro 
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cess. The machine operator is able to observe the machin 
ing process at all times and the mist Spray ring operates 
with a minimum of fluid coolant or lubricant. 
With the increased tool life which results from the use 

of the mist spray ring, the costly cutting tool thus remains 
sharp and may be employed in the machining operation 
with closer tolerances. A major portion of the "down 
time' of a machine results from the replacement of the 
cutting tool. Since the need to replace, the cutting tool has 
been greatly decreased, greater production through in 
creased operation speeds of the machine are obtained. 
These and other features of the invention will be best 

understood and appreciated from the following descrip 
tion of a preferred embodiment thereof selected for pur 
poses of illustration and shown in the accompanying 
drawings in which: 

FIG. 1 is an elevation view of an embodiment of the 
invention and showing the mist spray ring with its ex 
ternal fluid coolant and air supplies and controls; 

FIG. 2 is an enlarged elevation view of the mist spray 
ring; 

FIG, 3 is a sectional view taken along the line 3-3 
of the FIG. 2; and, 

FIG. 4 is a cross-sectional view of one of the nozzles 
of the spray ring and showing in detail the fluid coolant 
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and air chambers. 
In FIG. 1, the mist spray ring 10 having the nozzles 

2 is shown conected to the machine 14. The machine 14 
may be a lathe, a milling machine, or similar machine 
device. The work piece 16 passes within the aperture of 
the spray ring 0 to be cooled by the spray from the noz 
zles 72. A cutting tool, not shown, would be mounted 
upon the machine 14 by any suitable means and would 
engage the work piece to perform the necessary machin 

65 

70 

ing operation. In addition, the work piece would be in a 
position to be cooled by the spray from the nozzles 12 of 
the spray ring 10. 
A fluid coolant, such as cooling fluid mixed with a 

liquid, cutting oil, etc., is stored in the fluid supply 18. 
A pump 20, which may be driven by any suitable means, 
is connected to receive the contenfs of the fluid supply 
tank 18 via the conduit 22 and direct its output to the 
distributing valve 24 via the conduit 26. A relief valve 
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28 is connected to the pump 20 and will return any ex 
cess fluid to the supply tank 8 via the conduit 30. 
The output of the distributing valve 24 is directed to 

the conduits 32, 32 and 32. When the fluid cooiant 
leaves the distributing valve 24 and enters the conduit 32, 
it is directed to the mist spray ring it via the regulating 
valve 34 and the solenoid operated valve 36. The pres 
sure of the fluid coolant may be indicated by the gage 38. 

Additional outputs from the distributing valve 24 are 
to the conduits 32' and 32' which will serve to supply 
fluid coolant to other spray rings employed with other 
machine tools. 
An air supply is maintained in the air tank 40 by 

operation of the compressor and motor 42. Within the 
connecting conduit 44 between the compressor and motor 
42 and the air supply tank 40 is the check valve 46. The 
check valve 46 serves to prevent the escape of air from 
the air tank 40 when the compressor and motor 42 are not 
Supplying a quantity of air to the air tank 40. 
The output of the air tank 49 is to the distributing valve 

50 via the pipe or conduit 48. The output of the dis 
tributing valve 50 is directed to the conduits or pipes 52, 
52 and 52'. The conduit 52 Supplies the mist spray ring 
8 on the machine 4 and the conduits 52 and 52' sup 

ply other spray rings utilized with other machine tools. 
The air supply in the conduit 52, before reaching the 

Spray ring 10, passes through the regulating valve 54 and 
the solenoid valve 56. The air pressure is determined by 
the gage 58. 

It will be noted that the regulating valves 34 and 54, 
the Solenoid operated valves 36 and 56 and the gages 38 
and S8 are contained within the control cabinet 6). The 
control cabinet 60 is located near the machine operator 
so that the desired pressures of the fluid coolant and air 
may be maintained. The fluid supply tank 58, the air 
Supply system 40, the distributing valves 24 and 5C, and 
the other elements coupled thereto may be located ex 
ternal to the machining area and in any area which is con 
venient to be serviced. If the fluid supply tank 18 is 
located above the spray rings E0, then the pump 20 and 
its associated relief valve 28 and conduits may be dis 
pensed with since the spray ring EG will be served with 
fluid supply through the force of gravitational flow. 

Also contained with the control cabinet 60 is the switch 
control 62. The switch control 62 has the operating knob 
64. The operating knob 64 has a “test” position, an 
“off” position, and an "automatic' position. The electri 
cal circuit includes the power source 66, the winding 68 
of the Solenoid valve 36, the winding 70 of the solenoid 
valve 56, and the machine switch 72. The windings 68 
and 70, which are in parallel, are supplied by the electrical 
conductors 74 and 76. The switch 72 is coupled to the 
electrical conductors 78 and 80. 
When the operating knob 64 is in the “off” position, 

no current is supplied to the solenoid windings 68 and 73 
of the solenoid operated valves 36 and 56, respectively, 
and therefore the valves 36 and 56 remain closed and 
pass no fluid coolant or air. When the machine operator 
wishes to utilize the mist spray ring 10, the regulating 
valves 34 and 54 are opened until the desired pressure is 
indicated on the gages 38 and 58. Assuming that both 
the fluid supply tank 18 and the air supply tank 40 are 
filled, a starting pressure for the two fluids may be for 
example, 50 lbs. The operator now places the operating 
knob 64 in the "test” position (rotates the knob 64 counter 
clockwise) which passes current from the power source 
66 through the windings 68 and 70 thus opening the sole 
noid operated valves 36 and 56. Fluid coolant and air 
are now Supplied to the nozzles 12 of the spray ring 10. 
The operator may now vary the fluid coolant supply by 
rotation of the regulating valve control coupled to the 
regulating valve 34 and the control connected to the regu 
lating valve 54. When the desired spray or atomization 
is obtained from the nozzles 2 of the spray ring 10, the 
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4. 
machine operator will then rotate the operating knob 64 
clockwise to the “automatic" position. With the machine 
switch 72 open, and the operating knob 64 in the auto 
(automatic) position, no current is supplied to the Wind 
ings 68 and 70 to actuate the solenoid operated valves 36 
and 56. Thus, no fluid will be supplied to the nozzles 2 
of the spray ring 10 when the operating knob 64 is in 
the “automatic' position unless the machine Switch 72 is 
closed. The purpose of the “automatic" position of the 
operating knob 64 on the Switch control 62 is to operate 
and provide materials to the nozzles 2 and the Spray ring 
10 only when the machine 4 is turned on and cutting or 
forming the work piece 6. 
With the regulating valves 34 and 54 now adjusted, and 

the operating knob 64 in the "automatic” position the 
machine operator is now ready to start the machine and 
perform a cutting operation. When the machine 14 is 
started by closing the switch 72, the work piece ió will 
be rotated (by means not shown), and current will be Sup 
plied to the windings 68 and 76 over the conductors 74 
and 76 from the power source 66. With current now 
passing through the windings 68 and 70, the solenoid 
operated valves 36 and 56 will open and thus Supply fluid 
coolant and air to the nozzles 12 of the spray ring 16. The 
supply will be maintained to the Spray ring it as long aS 
the machine switch 72 is closed. When the machine ?? 
erator opens the machine switch 72 to stop the OtatiOI 
of the work piece 16, current through the windings 63 and 
70 will be inhibited thus halting the supply of fluid cool 
ant from the conduit 32 and air from the conduit 52. 
Thus, a great savings in coolant results since coolant and 
air are supplied only when needed. 

It was stated that the work piece 6 will rotate when 
the machine switch 72 is closed. In the case of a milling 
machine, it will be understood that the Workpiece may be 
stationary and the machine tool rotating or oscillating. 
The electrical wiring within the Switch control 62 S 

relatively simple. When the operating knob 64 is in the 
“off” position, no current is supplied to the windings G8 
and 70. When the operating knob 64 is in the "test 
position, current from the power source 66 is supplied 
to the windings 68 and 7 to actuate their respective 
valves. When the operating knob 64 is in the auto (auto 
matic) position, a series circuit is obtained. The Series 
circuit proceeds from the power source 66, through the 
automatic switch position to the conductor 64, through 
the windings 68 and 70, to the conductor 76, to the con 
ductor 78 and to the machine Switch 72. When the 
machine switch 72 is closed, the electrical conductor 80 
will return the current to the power Source 66. è 
An enlarged elevation view of the mist Spray ring 10 

is shown in the FIG. 2. The diameter of the Spray ring 
10 may vary from approximately a few inches to several 
feet depending upon the physical size of the Work piece: 
In the spray ring 10 which was constructed and operated 
in accordance with the principles of this invention, the out 
side diameter of the ring 10 was six inches and the inside 
diameter was three and one half inches. 
The nozzles 12 are mounted on the beveled surface 82, 

which beveled surface 82 forms approximately a 45 
angle with the surfaces 84 and 86 shown in the FIG. 3. 
The surface 86 of the inside diameter, which is perpen 
dicular to the front surface 84, extends beyond the tip 
of the nozzle 12 so that any engagement of the work 
piece 16, of the FIG. 1, with the surface 86 of the inside 
diameter, will not bend or fracture the nozzles 12. Thus, 
by mounting the nozzles 12 on the beveled surface 82, a 
protective position is maintained for the nozzles 12 where 
by destruction of the nozzles 12 is not likely. It will be 
understood that any number of nozzles 12 may be 
mounted upon the beveled surface 82 and for the pur 
poses of simplicity, only four nozzles have been shown. 
Air is supplied to the nozzles 12 by the pipe or conduit 52. 
Similarly, fluid coolant is applied to the nozzles 12 by 
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the pipe or conduit 32. The inner annular chambers 
connecting the conduits 32 and 52 to the nozzles 12 are 
shown in detail in FIG. 3. Also, the sealing means 90 is 
described in FIG. 3. 
A sectional view of the mist spray ring 10 taken along 

the line 3-3 of FIG. 2, is shown in FIG. 3. It will be 
evident that the exterior surfaces which comprise the out 
side periphery, the front surface 84, the back surface 88, 
the surface of the inside diameter 86 and the beveled 
surface 82 may be formed by any well known machining 
operation or may be cast in this form. It is then neces 
sary to form the air chamber 94 and the fluid coolant 
chamber 96. In addition, the threaded holes 98 (shown 
best in FIG. 4) must be formed. 
The spray ring 0 is placed in the work piece position 

of a lathe and a cutting tool may be applied to gouge 
out the material forming the annular air chamber 94. 
Likewise, a cutting tool may be applied to the surface 
88 to form the annular fluid coolant chamber 96. The 
air chamber 94 and the fluid coolant chamber 96 are 
continuous around the entire surface of the spray ring 10 
so that they will serve any nozzles 12 located upon the 
beveled surface 82. The air chamber 94 is supplied with 
air from the conduit 52 shown in the other drawings and 
the fluid coolant chamber 96 is supplied with a fluid 
coolant through the conduit 32 also shown in the other 
drawings. 

After the air chamber 94 and the fluid coolant chamber 
96 are formed, the hole to insert the nozzle 12 is drilled 
and threaded. The hole 98 for the nozzle 12 is formed 
at approximately 45 to the front surface 84 and the 
surface 86 of the inside diameter. The drilling of the 
hole 98 and the placing of the nozzle 12 will be such 
that the fluid coolant will be supplied to the longitudinal 
inside passage of the rectangular jet 100 and the air will 
be supplied to the chamber surrounding the rectangular 
jet 100. Thus, any number of nozzles 12 may be mounted 
around the beveled surface 82 and all will be supplied 
with fluid coolant and air from the chambers 96 and 94, 
respectively. 
FIG. 4 shows an enlarged view of the annular passages 

or chambers 94 and 96 and the nozzle 12. After the 
chambers 94 and 96 have been formed as hereinbefore 
described, and the hole 98 drilled and tapped and the con 
necting chamber from the hole 98 to the fluid coolant 
chamber 96 connected by drilling, the spray ring 10 must 
be drilled and tapped in two places about its outside 
periphery to permit the fluid coolant to enter the fluid 
coolant chamber 96 and the air to enter the air chamber 
94. Only the drilled and tapped hole 102, to permit the 
entry of the fluid coolant to the fluid coolant chamber 
96, is shown. It will be understood that a similar hole 
will be drilled, tapped and connected to permit air to fill 
the air chamber 94. 

It is necessary now to apply the sealing means 90 to 
the air chamber 94 to inhibit the escape of the air to the 
atmosphere. The sealing means 90 may be force fitted 
into the air chamber 94 and may be of any suitable ma 
terial, such as a metal seal, an epoxy resin, etc. Similarly, 
Sealing means 92 must be fitted along the outside surface 
of the fluid coolant chamber 96 to prohibit the escape 
of fluid coolant from the side of the spray ring 10. The 
Sealing means 92 would be similar in construction and 
method of applying as is the sealing means 90. 
As shown in FIG. 4, the nozzle 12 is cylindrical having 

an inside portion removed to permit the entry of the 
rectangular jet 100. At the end opposite to where the 
jet 100 is inserted into the nozzle 12, the orifice 108 is 
formed from which the mixed air and fluid coolant es 
capes. The longitudinal hole 104 in the jet 100 supplies 
fluid coolant to a mixing chamber 110 which is located 
just before the orifice i8 at the end of the nozzle 12. At 
the exit of the fluid coolant from the longitudinal hole 
i04 to the mixing chamber 110, is the constricted portion 
66 which is of a diameter smaller than that of the diam 
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eter of the longitudinal hole 104. The constriction 106 
serves to increase the velocity of the fluid coolant to the 
mixing chamber 110 and thereby permit a more homog 
enous mixture of air and fluid coolant. Since the jet 100 
is square or rectangular, air will pass from the air cham 
ber 94 alongside the jet 100 to the mixing chamber 110. 
Due to the squareness of the jet 12, there will be four 
such passageways for air from the air chamber 94 to the 
mixing chamber 110. As noted earlier, from the mixing 
chamber 110, the air and fluid coolant, now mixed, escape 
to cool the machine tool and work piece through the 
orifice .08 in the nozzle 12. The diameter of the orifice 
í G8 may be of any suitable diameter and will depend 
upon the quantity and velocity of the spray desired. 

It will be evident to any one skilled in the art, that vari 
ous means may be provided to supply fluid coolant and 
air to the jet 103 and nozzle 12. For example, the hole 
102 permitting fluid coolant to be supplied to the fluid 
coolant chamber 96 may be mounted on the back Sur 
face 88 and similarly, the hole shown and supplying air to 
the air chamber 94, may be mounted on the front Surface 
84. Another arrangement may be to form the chambers 
94 and 96 by applying the cutting tool to the outside pe 
riphery of the mist spray ring it) and either forming the 
holes to supply the chambers 94 and 96 from the same 
surface or either of the surfaces 84 and 88. It will also 
be evident that different nozzles and jets may be utilized, 
having various configurations, diameter of orifices and 
holes, and altered positions within the spray ring 10. It 
will be further understood that the nozzles 12 may be con 
structed to oscillate or rotate upon their mountings and 
thus be directed to any desirable location, although such 
construction is not shown in the drawing 

Thus, there has been described a spraying device which 
is particularly adaptable for spraying lubricants, coolants, 
or the like during machining operations and to supply 
the coolants or lubricants to various tubular products. 
The invention is not restricted to machining operations 
but is also useful in Spraying paints, oils or similar ma 
terial to the outside of any product passed through the 
center of the mist spray ring. 
The Spray ring is fabricated so that two annular grooves 

are machined into the ring to supply air and fiuid coolant 
or lubricant to the nozzles. These annular grooves are 
then sealed by any suitable means. Air is then supplied 
to the air groove with its pressure being controlled by a 
regulating valve and an on/off control device such as a 
Solenoid or manually operated valve. Fluid coolant or 
lubricant is Supplied to the other groove in a similar man 
ner. The pressures supplied to the fluid coolant input 
conduit and the air input conduit may be regulated as 
required to produce the desired amount of coolant at vari 
ous pressures which may be noted for different operating 
conditions. An electrical system is incorporated into the 
operation and the spray need not be utilized until the 
machine operation has commenced. 

It will be understood that further cooling may be ob 
tained by using gases other than air. For example, car 
bon dioxide will permit a greater refrigerant action. This 
is possible since the expanding carbon dioxide takes a 
greater amount of heat from the atmosphere during the 
eXpanding process than does air. In certain machining 
operations it may be desirable to use an inert gas such 
as nitrogen. 

Other uses of the mist spray ring will be obvious to 
those skilled in the art. By using a spray ring such as 
that defined in the present invention, less lubricant or cool 
ant will be required and the tool life will be extended, 
thus increasing the efficiency of the operation. Better 
machining will be obtained with increased speed and a 
comparatively unsoiled product will be obtained after the 
machining operation, thus, eliminating a cleaning proce 
dure. In addition, clean-up operations required at the 
machine are greatly reduced or eliminated. 
While a preferred embodiment of the invention has 



3,062,454 
7 

been described in connection with the accompanying 
drawings, it will be understood that any modifications as 
to form, use, arrangement of parts and material may be 
made without departing from the spirit and Scope of the 
invention. 
What is claimed is: 
1. A fluid spraying system for applying a fluid to a 

work piece comprising a unitary spray ring member hav 
ing substantially parallel opposed sides and an inner diam 
eter adapted to surround the work piece, a beveled Sur 
face formed between a side of said member and said inner 
diameter, a plurality of inwardly directed nozzles mount 
ed upon said beveled surface to direct the fluid onto the 
work piece, the inward extent of said nozzles terminating 
short of said inner diameter to protect said nozzles from 
damage by the work piece, a mixing chamber within said 
ring member for each of said nozzles, a pair of annular 
grooves of different diameter located on opposite sides of 
said ring member and being concentric with said inner 
diameter, sealing means extending inwardly from each of 
Said sides in each groove defining with said groove an 
annular closed passageway, means separately connecting 
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said closed passageways to each of said mixing chambers, 
first conduit means for connecting one of Said passageways 
to a first source of fluid, and second conduit means for 
connecting the other of said passageways to a second 
Source of fluid. 

2. The combination according to claim 1 wherein said 
means for connecting Said passageways to said sources of 
fluid include a manually operated valve and a remotely 
controlled electrically actuated valve connected in series. 

3. The combination according to claim 1 including 
means to vary the pressure of the fluid supplied to the 
nozzles. 
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