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[571 
A powered fastener-driving tool is provided embody 
ing sound-deadening features which cooperate to ma 
,terially reduce the level of objectionable noise pro 
duced during normal operation of said tool. The noise, 
in question, is normally produced in tools of this type 
by repeated contact between hard surfaces of various 
components thereof. To eliminate, or substantially re 
duce, these noise sources, sound-deadening material is 
applied to at least one of the component contacting 
surfaces in each instance. The material in question is a 
substantially heat-resistant, rubbery elastomer having 
a durometer reading within a range of approximately 
30 to approximately 70. 

6 Claims, 4 Drawing Figures 
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FASTENER-DRIVING TOOL WITH 
SOUND-DEADENING FEATURES 

BACKGROUND OF THE INVENTION 
Powered fastener-driving tools and particularly those 

pneumatically operated have heretofore been beset 
with a serious drawback; namely, they are excessively 
noisy in operation._The high noise level produced by 
the operation of such tools is offensive, fatiguing, and 
sometimes even hazardous to the person operating the 
tool, as well as those working in the vicinity of said tool. 

With the increased utilization of powered tools in the 
general construction industry and the present public 
consciousness as to, noise pollution, it is essential that 
the objectionable noise produced by such tools when in 
operation be markedly reduced. 
Various attempts to achieve the desired result have 

heretofore been unsuccessful because of one or more 
of the following shortcomings: (a) substantial redesign 
ing of the tool or its components was required which 
materially increased the cost of the tool and sometimes 
changed the mode of operation of the tool; (b) the op 
erating efficiency of the' tool was materially reduced; 
(c) maintenance costs were inordinately high; and (d) 
repeated servicing of the tool was required, causing 
prolonged periods of “down time" for the tool. 

SUMMARY OF THE INVENTION 

Thus, it is an object of this invention to provide a 
powered fastener-driving tool which produces a very 
low and unobjectionable level of noise when operating. 

It is a further object of this invention to provide a 
powered fastener-driving tool embodying highly effec 
tive sound-deadening features which do not deleteri 
ously affect the operating efficiency of the tool and do 
not require redesigning of the various components 
comprising said tool. 

It is a further object of this invention wherein sound 
deadening features can be readily incorporated in exist 
ing tools of this general type. 

It is a still further object of this invention to provide 
sound-deadening features which not only materially re 
duce the level of objectionable noise produced by the. 
operating tool, but in addition, signi?cantly reduce 
wear between component parts of the operating tool. 

Further and additional objects will appear from the 
description, accompanying drawings, and appended 
claims. 

In accordance with one embodiment of the .inven 
tion, a pneumatically powered fastener-driving tool is 
provided which includes a housing, a cylinder disposed 
therein, and a driver piston reciprocally mounted 
within the cylinder for movement between extended 
and retracted positions. When the piston is in a re 
tracted position, the head thereof is disposed adjacent 
one end of the cylinder, and when in an extended posi 
tion, the piston head is disposed adjacent a second, or 
opposite, end of the cylinder. Disposed adjacent the 
cylinder one end is an adjustable valve means which 
controls the admission of the pneumatic force into the 
cylinder end behind the driver piston so as to cause the 
latter to move through its drive stroke. Upon reaching 
the end of its drive stroke, the piston head engages a 
bumper piece which absorbs the shock and momentum 
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of the driver piston. When the driver piston reaches the 
end of the drive stroke, the admission of the pneumatic 
force is cut-off by the valve means whereby the driver 
piston automatically returns to its retracted or starting 
position. Upon reaching its retracted position, one sur 
face of the piston head engages a component of the 
valve means which is positioned adjacent the cylinder 
one end. To cushion the engagement of the piston head 
surface with the surface of the valve means, at least one 
of the surfaces has applied thereto a heat-resistant, rub 
bery elastomeric sound-deadening material. 

DESCRIPTION 

For a more complete understanding of the invention 
reference should be made to the drawings wherein: 
FIG. 1 is a fragmentary vertical sectional view of one 

form of the improved fastener-driving tool taken 
through the housing and elongated cylinder and show 
ing the driver piston in its retracted position and the 
valve means in a closed position with respect to the end 
of the cylinder. 
FIG. 2 is similar to FIG. 1, but showing the-piston in 

its extended position whereby the piston head is in en 
gagement with a bumper piece disposed at the opposite 
end of the cylinder. 
FIG. 3 is an enlarged fragmentary perspective view of 

the piston head shown in FIGS. 1 and 2. 
FIG. 4 is a fragmentary sectional view taken along 

line 4_—4 of FIG. 3. _ 
Referring now to the drawings and more particularly 

to FIGS. 1 and 2, one form of a pneumatic fastener 
driving tool 10 is shown which is adapted for use in the 
general construction ?eld to drive nails, brads, pins or 
the like into a'work piece. If desired, the tool may be 
of a type used in'driving staples. . 

In the illustrated tool there is provided a housing 11 
in whichvis fixedly mounted an'elongated cylinder 12. 
The upper end of the housing is provided with a remov 
able cover 13 and the bottom of the housing is provided 
with a removable plate 14. Extending laterally from 
one side of the housing is a hollow handle 15 which not 
only provides a means for manipulating the tool, but 
also provides a reservoir in which the high-pressure air 
accumulates. The outer end of‘ the handle, not shown, 
is provided with a suitable connector for attachment to 
an air hose. Depending from the handle 15 is a trigger 
assembly 16 which is manipulated by the ?nger of the 
operator to control ?ring of the tool. Normally, in a 
tool of this type, the driver piston 17 will automatically 
recycle, provided the trigger is continuously depressed, 
and the discharge end of the tool is properly positioned 
against a surface of the work piece into which a fas 
tener is to be driven. 
The driver piston 17, as seen in FIG. 1, includes an 

enlarged head 18 and an elongated pusher rod or blade 
19 depending therefrom. The lower end portion of the 
rod 19 extends through an opening 14a formed in the 
plate 14 which is secured to the bottom side of the 
housing 11. The rod engages a fastener, not shown, 
when the latter is disposed within .a ?ring chamber 
formed in the nose piece which depends from the un 
derside of the housing. As seen in FIGS. 3 and 4, the 
piston head 18 is provided with a peripheral groove 20 
in which is disposed an “O” ring 21. The ring is in slid 
ing, sealing engagement with the interior wall of the 
cylinder. The upper surface of the head 18 may be pro 
vided with an annular pocket 22 which is adapted to ac 



commodate a plug 23' of sound-deadening material, 
which will be'described more fully hereinafter. 

Mounted within. the cylinder and resting upon the 
' plate ‘14' is a bumper piece 24 which is adapted to ab 
sorb the impact of the piston‘ head when the latter 
reaches its extended position, as seen in FIG. 2. The 
bumper piece is normally molded from a suitable, resil 
ient plastic material. However, because the bumper 
piece is subjected to repeated impact shocks from, the 
piston head, it is normally ‘quite susceptible to wear and 
frequently must be replaced. 
Adjustably‘mounted'within the housing and disposed 

at the'upper end of the cylinder 12 is a poppet-type 
valve 25. The valve is adjustable within a cavity 26 
formed within the cover 13. The upper end of the cav 
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ity communicates with an upwardly extending passage- , 
way‘v 27 which is ‘vented to the atmosphere through a 
transversely extending port 28. The valve 25 has an up- > 
wardly extending portion 25a which is in sealing, slid 
ing engagement within-the passageway 27. A'bore 30 20 
is formed within the valve 25 and, at‘predetermined in- r_ 
tervals during operation of the tool, provides communi 
cation between the portion .of the interior'of the cylin 
der above the piston‘head and the port 28. so as to ex~ 
haust the high-pressure'air when the piston head is re 
turning-from its extended position to its'retracted posi 
tion. A coil spring 31 'is mounted within cavity 26 and' 
exerts a biasing force on valve 25 causing same to nor 
mally assume a closed position with respect to the 
upper end of the’ cylinder, see FIG. 1. - 
When valve 25 is in its fully opened position, as seen 

in FIG. ‘2,, I the "upwardly protruding portion 25a 
sealingly engages "aseal piece 32 .which is positioned at 
the upper end of passageway ‘27.'When portiony25a 
engages seal piece 32, communicationv between the cyl 
inder interior andport 28 is cut off; thus,‘ high-pressure 
air is introduced ‘into the cylinderinterior above the 
piston head 18 and around the'valve 2,5. The manner 
in which the high-pressure air is directedpast valve 25 
.is described in Perkins Pat. vNo. 3,512,454. '- ' 

Heretofore, in prior tools ‘of this general type, exces 
sive and objectionable noise wasv produced during oper 
ation ofthe tool by reason‘of the metal-to-metal 
'contac'tibetween various components of the. tool. Cer 
tain critical areas in this regard-were (a) between‘ the 

3O ' 

.coating 34v on the underside of the poppet'valve 25 in , 
addition to that applied on the upper surface of the pis- ‘ 

4 
mately 70. The composition of the ‘material vmay be var 
ied and will depend upon the characteristics of the tool 
in question. For example, when,’ the tool . is a low 
vpowered type- (le.g."energy delivered 50-200’ foot 
pounds) the material may be polyurethane per se. 
Where, however, the tool 'is a heavy-duty or high 
powered' type ((e.g, energy delivered $200~700 foot 
pounds) the sound+deadening material'will consist of 
polyurethane withv additives '1 of asbestos and‘ elasto 
meric ?uorine-containing polymers (e.g.v up to 60-,per 
cent by weight). » I 1 r ' 

Plug 23, as seen in FIG. 4, is-provided with a periph 
eral groove 23a which defines. an annular'lower projec 
tion-23b. The projection is adapted to be ‘snug1y"dis~ 
posed within the pocket 22 and‘ is adhesively secured 
in place. The portion 230, disposed'abovethe groove 
23a, projects upwardly approximately 1/16 of an inch 

' orv more, from the surrounding top surface of thehead 
andv is adapted to strike the underside of poppet valve 
25 when the head has reached its retracted position, as 
seen in.‘ FIG. 1. Because of - the rubbery, elastomeric 
characteristics of the plug material, the impact'forces 
created are absorbed within the plug, as well 'as the ob 
jectionalsounds associated therewith;v , " ‘ 

In an alternative construction wherein the upper sur 
face of the piston head'is' not provided with‘ a pocket or 
recess, the sound-deadening, material may be applied 

' over substantially the entire surface in the form of a 
coating 33, see FIG. 2. " ' ' s r, r ' . 

A second alternative would be to apply a similar 

' ton head. The combined-thicknesses of the coatings 33 

35 
and 34 or the thickness of upwardly projecting‘portion 
23c of the plug 23, should be at least approitimately 

a. 1_/16-of an inc _. 
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upper surface of the piston- head and the lower surface . 
of the valve 25,-when the latter was in its closed posi 
tion andas the piston head reachedits fully retracted 
position, s'ee’FIG. 1; (b) between the underside of the 
piston head and the bumper piece 24, upon the piston 
head reaching its extended position, see FIG. 2; and (c) 
between portions 25b 'of the upper surface of valve 25 
and a portion 13a of the cover 13 encompassing the 
passageway 27 and forming the cavity 26, as the valve 
25 reached its fully‘opened position, as seen in FIG. 2. 
It is the elimination of the objectionable noise or chat 
ter'at these locations which has been effectively accor'n-' 
plished in the improved 'tool. . 

In FIGS. 3 and 4, there-is shown the annular plug 23 
mounted on the upper surface of the piston head 18. 
The plug is preferably molded of a relatively heat 
resistant', rubbery, elastomeric sound-deadening mate 
rial selected from a group consisting of polyurethane or 
polyurethane with additives of asbestos and elasto- ‘ 
meric ‘fluorine-containing polymers. The hardness 
characteristics of the material should register a durom 
eter reading .of from approximately 30 to approxi-' 

'To minimize or eliminate the objectionable noise 
which might otherwise result from therepe'ated im 
pacts between the piston ‘head and'the bumper‘ piece, 
it is desirable to coat the undersurface of the piston 
head witha layer 35 of sound-deadening material simi 
lar to that heretofore described. ‘The thickness of said 
layer is preferably not less than approximately‘ 1/16 of 
aniinch; . . _. _ r . a 

'V'Th'e third cause‘of objectionable noise production, as‘ ' 
previously described, ‘has been rectified in "the im 
proved tool by the application of a coating 36 applied 

' to the portion 13a of the cover forming the cavity 26 
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in which‘thepoppet valve is movable. 
The manner of attaining a quiet operating pneumati 

cally-powered tool by coating various component parts 
with sound-deadening material, can be readily incorpo 
rated in either used‘ or new tools. In either case, no re 
designing of the various components or changesin the 7 
mode of operating the tool is required. 

In lieu of coating the various component parts with, 
the sound-deadening material, pieces of said material 

' may be molded to suitable shapes‘and then be adhe- . 
sively secured to the surfaces in question. 
‘While the invention in question has heretofore been 

described in relation to a pneumatically-powered tool, 
it is not limited thereto, but may be incorporated in var 
ious component parts comprising hydraulically or 
electrically-powered tools as well. ' 

1 Furthermore, the numberv of component .parts to I 
which the sound~deadening material is applied, and the ' 
thickness of the applied material may be varied from 
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that disclosed and will depend upon the type of tool 
and the amount of power required to operate the tool. 
Because of the rubbery characteristics of the sound 
deadening material, the wear between the heretofore 
chattering component surfaces has been substantially 
reduced. 

1 claim: 
1. A powered fastener-driving tool comprising a 

housing; an elongated cylinder ?xedly disposed within 
said housing and having an inner end and an outer end; 
a driver piston mounted within said cylinder for recip 
rocatory movement between extended and retracted 
positions, said piston including a head having the pe 
riphery thereof in sliding sealing engagement with the 
cylinder interior wall surface, said head being adjacent 
said cylinder inner end when said piston is disposed at 
said retracted position and adjacent said cylinder outer 
end when said piston is disposed at said extended posi 
tion; valve means overlying said cylinder inner end and 
movable relative thereto within a cavity formed in said 
housing between open and closed positions with re 
spect to‘ said cylinder inner end; and sectional ?rst 
sound-deadening means of heat-resistant rubbery elas 
tomeric material disposed between said valve means 
and said piston head, one section of said sound 
deadening means being a coating applied to a surface 
of said valve means adjacent said piston head, and a 
complemental second section of said sound-deadening} 
means being mounted on a ?rst surface of said piston 
head adjacent said valve means, said sections having a 
combined thickness of at least one-sixteenth of an inch 
and being engageable with one another only upon said 
piston head being at said retracted position and said 
valve means being disposed in said closed position rela 
tive to the cylinder inner end. 

2. The fastener-driving tool of claim 1 wherein said 
housing cavity is aligned with and adjacent to the inner 
end of said cylinder and said valve means is mounted 
therein for reciprocatory movement between said open 
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6 
and closed positions; said valve means, when in said 
open position, having a second surface thereof of sub 
stantial area disposed adjacent a wall of said cavity; and 
a second sound-deadening means of heat-resistant rub 
beryl elastomeric material positioned between and en 
gaged by said valve means second surface and said cav 
ity wall when said valve means is in said open position. 

3. The fastener-driving tool of claim 1 wherein a sec‘ 
ond surface of said piston head remote from said valve 
means and opposite the ?rst surface of said piston head 
has mounted thereon a sound-deadening means of 
heat-resistant rubbery elastomeric material to engage a 
bumper piece disposed at the outer end of said cylinder 
when said driver piston is in said extended position. 

4. The fastener-driving tool of claim 1 wherein the 
material of the sound-deadening means has a durome 
ter reading within a range of from approximately 30 to 
approximately 70. - 

5. The fastener-driving tool of claim 1 wherein the 
sound-deadening means is a material selected from a 
group consisting of polyurethane or polyurethane with 
additives of asbestos and elastomeric fluorine-i 
containing polymers. . v 

6. The fastener-driving tool of claim 1 wherein the 
surface of said piston head adjacent said valve means 
is provided with a pocket, and the second section of the 
sound-deadening means comprises a substantially ?at 
piece formed of heat-resistant rubbery elastomeric ma 
terial having a durometer reading within a rangevof 
from approximately 30 to approximately 70; said piece - 
having a projection formed on one side thereof which 
is affixed within said pocket; the opposite side of said 
piece projecting from the surface of said piston head 
and engaging the one section of the sound-deadening 
means mounted on said valve means when said piston 
is in said retracted position and said valve means is in 
a closed position. 

* * * * >|< 


