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Application filed May 3, 

My invention relates to improvements in 
the method and means of utilizing expand 
ing air and water for the purpose of 'opli 
ing and lubricating a tool and the laterial 
upon which the tool is Working, and the 
object of my invention is to provide a 
method and means for conveying and ex 
panding air and directing the Sane upon a 
tool and the material upon which the tool 
is Working. 
Compressed air is usually allowed to cool 

to the temperature of the surrounding at 
mosphere before being used. The heat gen 
erated during the process of compression is 
thereby dissipated and its mechanical equiv 
alent is lost. When such compressed aii' 
is released it expands and its tempei'atul'e 
(thops below the temperature of the Sui 
rounding atmospheric temperature in p’o- 
ortion to its previous degree of coni pres 

sion and in accordance with Well kio Wii 
physical laws. 

viy invention consists in directing such 
cold expanding air upon a tool and the 
material upon which the tool is Working in 
such a manner that the material and the 
tool will at all times be cooled to such an 
extent that it is not necessary to use any 
lubricants for the drilling operation, and 
in instances where the material to be drilled 
is of considerable thickness then I inter 
mingle just sufficient water with the expand 
ing air so that said water Will be cooled be 
low the atmospheric temperature and be 
conveyed to the tool and material the eby 
cooling and lubricating the same. 

accomplish these objects by devices il 
lustrated in the accompanying drawing 
wherein the figure is a view in side eleva 
tion of a device embodying the means by 
which my method may be practiced. 

IReferring to the drawing throughout 
which like reference numerals indicate like 
parts, the numeral 3 indicated a metal plate, 
4 indicates a drill disposed on a Spindle 5 
that is supported by a tubular member 6 
and a frame 7. The drill 4 is adapted to 
be rotated by a pneumatic driving mecha 
mism 8 and is arranged to be forced into 
the metal plate 4 by means of a pressure 
operated feeding mechanism 9. 
The frame structure 7 Supports the tubul 

lar member 6, the pneumatic driving mech 
anism 8 and the feeding mechanism 9 SO 
as to form a complete drilling unit. 
A tube 10 having one end secured to the 
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the other end clamped to the 
tli. " Bieiller (3 is arranged to carry a 
Col (lit. I } to permit the novellent of said 

ii ili within said clamp to any desired 
in 'eletive to the drill 4 and plate 3. 

e's 12 indicates an inlet conduit 
C. ' ('Oillies Set air from a source 

() is ply. Ot shown. to the pneumatic driv 
ing lechanisi. S. A flexible conduit 13 
conveys the exhausting air from said driv 
ii. is to the conduit 11. 

f'(iii a reservoil 14 is conveyed by 
- , , , , ; ; : - - 8. C{}}|{il it 15, and a conduit 17 to the 

\ valve 16 for controlling the 

e conduit 17 is bent at 
the du'awing. This al 

DSSle t initiati's any back 

Willd stol) the flow of water 
igh it waive it if the water was al 

yer to (il'op directly into the conduit 11. 
The operation of the disclosure herein is 

of the living means 8 and the drill is then 
feel into the metal plate 3 by means of the 
feeding nellainism 9. The exhausting air 
from the driving mechanish passes through 
the flexible hose 13 and thence into the con 
suit II and is dil'ected upon the tool 4 and 
plate 3 is shown. The angular position 
of the condit 11 may be adjusted by 
the clainping means shown. In instances 
Where the plate 3 is of considerable thick 
ness sufficient Water is allowed to flow from 
the l'eservoir 14 into the conduit 11, in the 
nannel' shown, which water intermingles 
with said expanding air and is thereby 
cooled below the atmosphelic temperature 
and said water and air is conveyed to and 
directed upon the tool 4 and plate 3 thereby 
cooling and lubricating the same. w 
The cold expanding air coming into con 

tact with the Wate' lowers the temperature 
of the water and raises the temperature of 
the air by 1'eason of an exchange of heat 
units. 
By combining the Water and exhausting 

air provide an inexpensive and efficient 
cooling and lubricating medium. The cold 
air acting to keep the tool and material cool 
so that the tool can do its cutting without 
becoming hot and the Water removing all 
the particles that would otherwise stick to 
the tool. if too much water is added to the 
expanding air the temperature of the ex 

ite caused by the exhausting 7 
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panding air would be raised to almost the 
temperature of the atmosphere and the pur 
pose would be entirely defeated. 
The factor that limits the speed with which 

a drill can be forced through metal is heat. 
Heat is always generated as a result of the 
frictioned l'esistance being ovel'coine by a 
drill as it removes material while passing 
through metal. This heat causes Small par 
ticles of metal to adhere to the cutting edges 
of the drill and thereby seriously impair's 
its cutting ability. It is necessary the 'efo'e 
to either apply a substance of some kind to 
the drill or to keep the drill and laterial 
at a low temperature in order to prevent the 
adherence of these particles to Said drill. 
The substance applied is generally in the 

form of an oil or oils compounded and sold 
on the market under various trade names by 
reliable manufacturer's. These oils or con 
pounds do not always cally away the heat 
generated by the drill but simply aid in pre 
venting the adherence of unetal to the cut 
ting edge. The heat as generated softens the 
material of which the drill is nade and seri 
ous dallage results. 

For the purpose of illustration I have 
shown the expanding air taken and conveyed 
from a pneumatic driving mechanism but 
it will be understood that any expanding ai' 
fron any source may be lised to aid in a C 
complishing the l'esults mentioned. 
What I claim is:- 
1. The method of cooling and lubricating 
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a driven tool which consists in conveying an 
expanding air in a suitable conduit, causin 
a flow of water to flow in said conduit, and 
directing said expanding air and said water 
upon said tool to cool and lubricate the same. 

2. The method of cooling and lubricatin 
a driven tool and the material being operated 
upon by said tool which consists in conveying 
an expanding air in a suitable conduit from 
a pneumatic driving mechanism and causing 
a flow of water to flow in said conduit and 
tirecting said expanding air and said Water 
upon said tool and said naterial. 

3. The method of cooling and lubricating 
a driven tool and the material being oper 
ated upon by said tool which consists in in 
termingling just sufficient water with ex 
panding air so that the resultant temperature 
of the combined air and water will be be 
low the temperature of the surrounding at 
mosphere and provide enough water to lubri 
cate the tool, and directing said expanding 
air' and Water upon said tool and said ma 
terial. 

4. The lethod of cooling a driven tool 
and the material being Operated upon by 
said tool. Which consists in conveying an ex 
pancling ai' in a suitable conduit and direct 
ling said exian cling air upon said tool and 
saic nateriai to cool the same. 

lin witness whereof, I helreunto subscribe 
my halle this 28th day of April, A. D. 1926, 

JOHN W. DOYLE. 
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