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3 225 861 
SOUND SUPPRESSIP’IG l)EVICE COMPRISING 
ELASTIC TUBULAR SLEEVE FOR AIR AC 
TUATED PERCUSSIVE TYPE TOOLS 

John W. Reynolds, Kimberley, British Columbia, Canada, 
assignor to The Consolidated Mining and Smelting 
Company of Canada Limited, Montreal, Quebec, Can 
ada, a corporation of Canada 

Filed Sept. 13, 1963, Ser. No. 308,822 
7 Claims. (Cl. 181—36) 

This invention relates to a sound suppressing device 
for air actuated percussive type tools and machines such 
as rock drills, air hammers and the like. 

Pneumatic percussive type tools or machines are well 
known and are widely used in industry. High frequency 
blows are delivered by a hammer, which is a free piston 
working inside the cylinder of the tool or machine. The 
compressed air which actuates the piston is fed alter 
nately to the front and back faces of the piston. Air is 
exhausted, while still at a pressure substantially higher 
than atmospheric, at the end of each motion of the piston, 
by having a face of the piston pass an exhaust port in the 
side of the cylinder. This compressed air is released ex 
plosively. Most of the sound emitted by the pneumatic 
percussive type tools is a result of the explosive release 
of the compressed air and the percussion of the piston 
against the tool steel. 

Air actuated, percussive type tools, while very satis 
factory and e?icient insofar as their operation is concerned, 
have the disadvantage that the sound level of the ex 
hausted air is sufficiently high that the noise is annoying, 
at least to those exposed to it for prolonged periods of 
time. Also, the noise prevents conversation in the en 
vironment of the tool. A further disadvatage is the fog 
or mist formed by the exhaust gas in the environment of 
the tool is a nuisance and may be a hazard. 

I have found that the sound level of the exhaust air 
and the hammer noise of the percussive type tools or ma 
chines can be reduced to the extent that conversation can 
be carried on in the environment of the tool and the fog 
or mist created by the exhausting air is eliminated with 
out in any way interfering with the normal, ef?cient oper 
ation of the tool by enclosing the cylinder section and the 
exhaust port in a muffler formed of expansible, elastic 
sound absorbing material. 
The sound suppressing device of this invention is 

effective for lowering the sound intensity level of pneu 
matically actuated percussive type tools. The device col 
lects the explosively released exhaust air in an expansible 
enclosure and releases it as a pulsating stream. Also, 
by enclosing that part of the tool which contains the 
piston and tool steel and that part wherein the exhaust 
port is located, the device attenuates the sound produced 
by the percussion of the piston against the tool steel. 
The sound suppressing device of this invention is 

described in detail hereinafter as applied to a percussive 
type rock drill used for drilling blast holes in rock. It 
will be understood, however, that the device can be 
employed with other types of air actuated percussive 
types of tools of which the sound or noise of operation 
is a problem. 
An understanding of the sound suppressing device of 

this invention can be obtained from the following detailed 
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description, reference being made to the accompanying 
drawings in which: 
FIGURE 1 is a perspective view of a rock drill assem 

bly illustrated by phantom lines showing a sectional view 
of the sound suppressing device in place and enclosing 
the cylinder section and exhaust ports; 
FIGURE 2 is a side elevation of the cylinder portion 

of the drill assembly showing the air exhaust ports and 
the spaced collar-s; 
FIGURE 3 is a side elevation of the sleeve of the 

sound suppressing device showing one method for bold 
ing the sleeve in place; 
FIGURE 4 is an end view of a modi?ed rear collar; 
FIGURE 5 is a partial View of a ducted sleeve; and 
FIGURE 6 is a graph illustrating the sound effects of 

the conventional rock drill without the sound suppressing 
device, with the sound suppressing device over the ex 
haust ports only, and with the sound suppressing device 
over the cylinder portion of the drill and the exhaust 
orts. 

p Like reference characters refer to like parts through 
out the description of the invention and the drawing. 
The drill assembly illustrated in FIGURE 1 is _of_ a 

conventional, air actuated, percussive type for drilhng 
blast holes in a mining operation. It comprises an ad 
justable supporting assembly 10, an air cylinder 11 hav 
ing an air inlet port 12, at least one air exhaust port 14, 
an air actuated reciprocating piston, not shown, in the 
cylinder, and a drill rod assembly 15 actuated by‘ the 
piston. Water is supplied to the assembly through inlet 
.16. The part of this assembly with which the sound 
suppressing device of this invention is associated is the 
cylinder 11 and exhaust port 14, illustrated in larger detail 
in FIGURE 2. 
A pair of collars, bushings or the like annular elements 

20-21 is ?tted in spaced relation on the cylinder, prefer 
ably at or adjacent to the ends thereof, with the exhaust 
port 14 between them. The collar 20 is located at or 
adjacent to the rear end of the cylinder and is referred 
to herein as the rear collar. The collar 21 is nearest the 
chuck which holds the drill rod assembly and is referred 
to as the forward collar. If necessary, the portions of 
the cylinder on which the collars are mounted can be 
built to circular shape according to known procedures to 
form annular elements but normally the collars are 
molded to ?t the cylinder. If the shape of the tool so 
provides, the collars can be dispensed with. ‘ 
FIGURE 3 illustrates a circular sleeve 22 of expansible 

material which is extended over the collars 20—21 and is 
held in place by the boss 18 which projects through a 
slot 17 in the sleeve 22. The operating handle 13 which 
is inserted through the boss 18 above the sleeve 22 serves 
to hold the sleeve in place. 
The collars 20-21 should have the same outside circum 

ference as the inside circumference of the sleeve 22 to 
ensure a close, friction ?t between the parts. The outer 
surfaces of the collars and the inner surface of the sleeve 
are preferably circular but can have an elliptical or other 
convenient shape provided that a snug ?t is obtained. 
The sleeve 22 encloses the exhaust port 14. The ex 

haust air builds up pressure in the sleeve in the con?ned 
space or enclosure between the collars and is released by 
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expansion of the sleeve, creating a small gap between the 
sleeve and the end collars. The sleeve releases the exhaust 
air relatively slowly and quietly from the enclosure in 
contrast to the explosive release of the exhaust air at 
the exhaust port from the air cylinder. It will be evident 
from the foregoing description that sleeve 22 stretchably 
embraces the collars or like annular elements; i.e. sleeve 
22 which makes a snug ?t with collars 20-21 is capable 
of being stretched to form a gap between the sleeve and 
collars. 
The sleeve 22 can be made to release the exhaust air 

under conditionos which suit the particular drill or tool on 
which it is mounted. The exhaust air can be released 
from the enclosure by simply expanding the sleeve under 
pressure, thereby creating a small gap between the sleeve 
and collars. The exhaust air can be released at one end 
only by making the tension greater between the sleeve 
and the collar at the end where no escape is desired. 
Stresses in the sleeve can be minimized by leaving slots, 
as indicated by numerals 30 and 30a, FIGURE 4, through 
which it is intended to permit exhaust air to escape. I 
have found that there will be little loss in noise sup 
pression qualities of the muffler providing such slots are 
located on the side of the cylinder opposite to the exhaust 
ports. Alternatively, stresses in the sleeve can be mini 
mized by attaching a short duct, as indicated by numeral 
31, FIGURE 5, at the end of the sleeve where escape is 
intended, so as to carry the escaping air over the end 
collar without stretching the sleeve too violently. 
The collars 20-21 can be formed of any suitable mate 

rial. The sleeve 22 can be formed of any suitable, expan 
sible, elastic material such as natural or synthetic rubber. 
A satisfactory arrangement for the sleeve is natural rub 
ber, bondedin two layers to a thickness of about one 
quarter inch. In the tool illustrted in the drawings, the 
sleeve is held in position by the boss for a handle which 
projects through the sleeve. In the absence of such a 
projection, the sleeve may be held in place by any conven 
ient means such as a stud and spacer. The forward end 
of the sleeve where it embraces the forward collar may 
be reinforced with a small band of wire or cordembedded 
between the layers. 
The rock drill is actuated by high pressure air, con 

ventionally of the order of from about 85 to 100 pounds 
per square inch or higher. Air pressure builds up in the 
sleeve during the operation of the drill. This pressure is 
relieved by leakage of air as a pulsating stream between 
the sleeve and at least one of the collars 20-21 and 
through the notches or slots 30-30a, or duct 31, if 
provided. 
The sound suppressing device for drills described above 

is surprisingly effective. Sound suppression is effected by 
muf?ing the noise of the exhaust and by attenuating the 
sound produced by the percussion of the piston against 
the tool steel. Air is released from the sleeve 22 as a 
pulsating stream without loss of efficiency of the drill in 
terms of feet per minute penetration of the drill steel into 
the rock. The sound suppressing effect of the device is 
illustrated by FIGURE 6, in which: 

(1) Theydotted line illustrates the sound level when 
operating the drill without any sound suppressing at 
tachment; I 

(2) The broken line illustrates the sound level when 
operating the drill with the sound suppressing device 
over the exhaust ports only; 

(3) The solid line illustrates the sound lever when 
operating a drill with the sound suppressing device in 
place over both the exhaust ports and cylinder con 
taining the piston hammer. The drill was operated at a 
penetration speed of 12 inches per minute, with air 
supplied at 80-83 pounds per square inch, and water 
supplied at 41 pounds per square inch. Air consump 
tion was 125 cubic feet per minute. 

Noise measurements were made in the operator’s hear 
ing zone. 
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4. 
In each instance, the sound level is indicated in terms 

of decibels for a stated frequency range in terms of 
cycles per second, c.p.s. The frequency ranges used, 
such as 20 to 75 c.p.s., 75 to 150 c.p.s., may be referred 
to as wave or octave bands. The graph is marked ac 
cording to recognized octave bands starting at 20-75 
c.p.s. and ending at 4800-l0,000 c.p.s. 
The graph clearly shows a marked reduction in sound 

intensity levels with the sound suppressing device of this 
invention attached to the air cylinder and enclosing the 
air exhaust port or ports. In fact, the loudest sound 
was identi?ed as that of the drill contacting the rock. 
It was possible to carry on a. conversation with the drill 
in operation; no dif?culty was encountered with ice forma 
tion; and the fog and mist around the drill assembly 
were appreciably reduced. 

' What I claim as new and desire to protect by Letters 
Patent of the United States is: ‘ 

1. A sound suppressing device for an air actuated 
percussive type tool having an air cylinder, ‘a piston 
therein, an air inlet port and at least one air exhaust 
port, said device comprising a pair of spaced annular 
elements on said cylinder with said air exhaust port 
therebetween, an expansible elastic tubular sleeve 
stretchably embracing said annular elements in close ?t 
ting relationship and standing substantially free of the 
cylinder for forming an enclosure for receiving air 
from said air exhaust port, and for de?ning a gap be 
tween the sleeve and at least one of said annular ele 
ments for escape of said air as a pulsating stream, and 
means for holding said sleeve in place. 

2. In a sound suppressing device as claimed in claim 
1, at least one of said annular elements having a slot 
formed transversely in its outer periphery on a side 
remote from said air exhaust port de?ning a duct be 
tween said annular element and sleeve for facilitating 
the discharge of exhaust air between said collar and 
sleeve. 

3. In a sound suppressing device as claimed in claim 
1, said sleeve having a duct formed thereon adapted 
to discharge a portion only of the exhaust air. 

4. A sound suppressing device for an air actuated 
percussive type tool having an air cylinder, a piston 
therein, an air inlet port and at least one air exhaust 
port, said device comprising a pair of axially spaced 
annular elements on said cylinder with said air exhaust 
port therebetween, an elongated tubular sleeve formed 
of an elastic material stretchably embracing said an 
nular elements in close ?tting relationship for de?ning 
a gap between the sleeve and at least one of the annular 
elements for escape of exhaust air as a pulsating stream, 
said sleeve de?ning an annular space between said cyl 
inder and said annular elements, and means for holding 
said sleeve in its operative position. 

5. A sound suppressing device for an air actuated 
percussive type tool having an air cylinder, an air 
inlet port and at least one air exhaust port, said 
device comprising a rear collar and a forward col 
lar mounted on said cylinder on either side of said 
exhaust port adapted to ?t the con?guration of said 
cylinder, a tubular sleeve formed of an expansible elas 
tic material stretchably embracing the collars in tight 
?tting relationship for de?ning an annular space about 
the cylinder between said collar and for de?ning a gap‘ 
between the sleeve and rear collar to release exhaust. 
air as a pulsating stream during operation of the percus 
sive type tool, and means ‘disposed between the collars 
for anchoring the sleeve in its operative position rela 
tive to the collars. 

6. In a sound suppressing device as claimed in claim 
5, at lea-st one of said collars having a slot formed 
transversely in its outer periphery on a side remote 
from said air exhaust port de?ning a duct between said 
collar and sleeve for facilitating the discharge of ex-r 
haust air between said collar and sleeve. 
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7. In a sound suppressing device as claimed in claim 
5, said sleeve having a duct formed thereon adapted 
to discharge a portion only of the exhaust air. 
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