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YORK

PERCUSSIVE TOOL

Application filled December 3, 1827. Serial No. 237,440,

The present invention relates to percussive
tools and has particular reference to tools of
this class used for riveting.

In certain classes of riveting the foim of
"5 the work and the nature of the metal em-
ployed precludes the use of the ordinary form
of pneumatic riveter and the principal object
of the present invention is the provision of a
riveting tool of the pneumatic type which will
10 operate to deliver a single rivet-setting blow.
The invention further comprises the novel
construction and relation of elements and
combinations of parts adapted to most effec-
tively carry out the principal object of the
16 invention. :
Particular objects of the invention, having
to do with a percussive tool of the single-im-
pact class, are to enable the tool to strike a
powerful blow for its size and weight and to
20 keep the size and weight as small as possible;
 to make the forward stroke of the hammer as
- free as possible restraining its return stroke;
to provide a normally retracted, longitudi-
nally movable casing constituting a distrib-

26 uting valve which encloses a combined reser-
voir and distributing chamber of large capac-
ity, said chamber having ports at both ends
which register directly with ports at opposite
ends of the working chamber, these features

30 Insuring maximum working force for each
blow and avoiding any necessity of long and
narrow passages of such character as to offer
serious resistance to the admission of air to
operate the hammer or to exhaust air from

35 in front of the hammer: to enclose almost
the entire length of the inner cylinder and to
construct the casing in such manner that the
combined reservoir and distributing chamber
is formed between the casing and the cylinder,

40 with bearing portions of the casing at oppo-

site ends of this chamber closely fitting the:

inner cylinder and containing admission and
exhaust ports which cooperate with the ports

at opposite ends of the working chamber, ad-

45 vantages of these features being not only to
simplify construction but also to reduce the

- area of contact between the outer and inner

parts to that needed for distribution ports,

~ thus reducing friction and affording easier
50" operation; to provide effective seals against

leakage of working fluid, and in particular to
provide a shock-absorbing and packing gland
at the rear end of the working chamber to
cooperate with the rear end of the hammer,
this packing gland being held in such manner
as to prolong its life and its relation to the
ports at this end of the working chamber be-
ing such that the air passage can not be ob-
structed by any distortion of the packing;
and to construct a riveting tool proper and
toolholder in such manner and in such com-

bination with the inner cylinder, the hammer,.

the longitudinally slidable distributing valve
casing and a spring which normally keeps the
casing retracted and the hammer therefore at
the rear end of the working chamber, that
the following advantages are secured: the
provision of a large head on the riveting tool
to receive the impact of the hammer, limita-

tion of the movement of the riveting tool in :

both. directions, reduction ir. the diameter of
the packing which prevents leakage around
the shank, with consequent increase in the ef-
fectiveness of this packing, and most impor-
tantly such reduction in the unbalanced force
of the working fluid which acts to protrude
the riveting tool and such relationship be-
tween this unbalanced force and the force
of the spring acting on the casing or dis-
tributing valve, that when the operator pushes
forward on the casing the riveting tool must
recede to carry its shoulder away from the
front stop before the force of the spring can
be overcome sufficiently to permit the casing
to slide forwardly on the cylinder to open
the rearward admission ports and cause the
hammer to strike its blow on the riveting
tool. Other features will be apparent to
those skilled in the art from the drawings
and the following description. ‘

A preferred form of apparatus for carrying
the invention into effect is illustrated in the
accompanying drawinfgls forming a part here-
of, and the more specific objects of the inven-
tion and the advantages to be derived from its
use will become apparent as the ensuing de-
scription thereof proceeds.

In the drawings:

Fig. 1 is an elevation of an assembled

riveter;

85

(th

80

90

05

100




10

18

20

25

30

38

40

45

55

60

G5

Fig. 2 is a longitudinal central section on
an enlarged scale of the device shown in Fig.
1, part being broken out; )

%‘ig. 3 is a view similar to Fig. 2 showing
the device in a different operative position;
and

Figs. 4 to 9 are transverse sections taken
on the respectively numbered lines of Fig. 2.

The riveter comprises an inner cylindrical
member formed by a tubular sleeve 1 partllyi
closed at its lower end by the annular bloc
2, the latter being held in position against
a suitable shoulder formed in the sleeve 1 by
an annular retaining block 3 threaded into
the sleeve.

The riveting tool 4, formed with a depres-
sion 5 at one end adapted to engage a rivet
head, passes through the blocks 2 and 3 to the
interior of sleeve 1, and is provided with a
flange 6 intermediate its ends which is re-
ceived in a recess 7 formed by the differential
bore in block 2. The differential bore in
block 3 provides a recess 8 around the shank
9 of the tool, in which is located a packing
washer 10, secured in position by the threaded
locking member 11, the latter preferably be-
ing conical in form to provide additional
bearing surface for the shank 9.

Above the flange 6 the tool is preferably
formed with an enlarged diameter to form
a head or anvil 4* of relatively large area,
while the lower face of flange 6 is preferably
filleted as at 6* to seat against a correspond-
ingly formed face 3¢ on block 3. '

‘At its upper end, the sleeve 1 is closed by
the threaded block 12 having an annular
flange 13 extending within the sleeve and
spaced from the inner face thereof to form a
recess in which is located the packing 14.
Beyond the end of the sleeve the block 12 is
flanged as at 15, the flange serving to secure
an annular guide plate 16, and the outer end
of the block is provided with a deep central
recess 17 serving to hold the coil spring 18.
The purpose of the plate and spring will
appear later.

The blocks 2 and 12 define the end of a
working chamber 19 in which is located the
piston or hammer 20, the latter preferably
being in the form of a hollow cup the upper
edge of which strikes the packing 14 when
the piston is at the upper end of its stroke,
as shown in Fig. 2.

The sleeve 1 is provided with a set of
radial ports 21 immediately below the pack-
ing 14, and a second set of ports 22 are located
below ports 21 but above the lower end of
a piston 20 when the latter is in its upper
position. At the lower end of the sleeve a
set of ports 23 are provided just above block
9. and another set 24 are located above ports
23.

‘An outer sleeve 25, having a close sliding
fit with the sleeve 1, is provided with a thick-
ened wall 26 at its lower end, through which

“into registry,
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are drilled a plurality of longitudinal pas-
sages 27. Below the portions 96, the sleeve
is exteriorly threaded and shouldered to re-
ceive the cap 29, which with the sleeve de-
fines an annular chamber 30 in communica-
tion with the holes 27, and through ports 31
and ports 23 with the working chamber 19.
Two sets of ports 32 and 33 pass radially
through the portion of the sleeve 26 between
the passages 27, as will be clear from Fig.
8, these ports being located so that they may
be brought into registry respectively with
the sets of ports 23 and 24 in sleeve 1.

The sleeve 25 is provided at its upper end
with a head 84 of enlarged diameter,
shouldered on its opposite faces at 35 and 36,
and some distance below the head 34 is en-
larged and threaded as at 37. As will be
noted from Fig. 2, the sleeve 25 above portion
96 is counterbored to provide a.relatively
large annular chamber 38 between the inner
and outer sleeves. Just above the enlarge-
ment 37 the sleeve 25 is formed with a short
conical section to reduce the inner diameter
of the upper portion 39 of the sleeve, bring-
ing it into bearing engagement with the
sleeve 1.

A sleeve 40, seated at one end against the
shoulder 35 and at its other end threaded on
the enlargement 37, together with the por-
tion 39 of the sleeve, forms an annular cham-
ber 41 adapted to be connected with a source
of working fluid, ordinarily compressed air,
by way of the inlet connection 42 provided
in sleeve 40.

Chambers 38 and 41 are placed in com-
munication by a number of ports 43 formed
in the conical section of sleeve 25, as will be
clearly seen from Figs. 2 and 7.

The portion 89 of sleeve 25 is provided with
sets of ports 44 and 45, arranged to register
with ports 21 and 22 of sleeve 1 when the
lower ports 23, 24, and 32, 33 are brought
and the head 34 has a port 46
arranged to register with a port 47 in sleeve
1 when the lztter and sleeve 25 are in the
position shown in Fig. 2. A series of small
ports 48 provide communication between the
recess 40 in the block 12 with an annular clear-
ance space 50 above packing 14.

The head 34 is drilled to receive a number
of studs 51 passing with a sliding fit through
suitable holes in the plate 16 and preventing
rotation of sleeve 25 with respect to sleeve 1.

A cap 52 provided with a spring retaining
recess 53 is screwed against shoulder 36 of
head 34, the length of the cap being such
that when assembled the spring 18 is under
compression and holds the inner and outer
sleeve members of the riveter in the position
shown in Fig. 2.

Assuming the device connected to a source
of working fluid supply such as compressed
air, the operation is as follows:

Air admitted through inlet 42 fills cham-
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ber 41, and passes through ports 43, chamber
38, and passages 27 to the annular chamber
80, from which it is admitted to the working
chamber 19 below piston 20 through ports
81 and 23, the latter being brought into reg-
istry by the action of spring 18. The admis-
sion of air below piston 20 drives the latter
to the top of its stroke and forces the tool 4
out of the chamber until the filleted shoulder
of flange 6 seats against the retaining block
8. The packing 10 effectively seals the lower
end of the working chamber, while the upper
end of the chamber is sealed by packing 14,
rendered more effective by the spreading ac-
tion of the upper edge of piston 20 forced
against it by the pressure in chamber 19
below the piston. However, the packing is

not actually spread because it is confined be- -

tween rigid concentric walls. In this con-
nection it is particularly to be noted that the
tight seal between the upper end of the pis-
ton and the packing prevents the escape of

. air through the recess 49, which is vented to

atmosphere to prevent building up of pres-
sure above the piston due to leakage.

It is further to be noted that the diameter
of the shank portion 9 of the tool 4 is rela-
tively small, and as the tool is a loose fit in

block 2 above this portion, the only unbal-

anced force acting on the tool is that pro-
duced by pressure acting on an area equal
to that of the shank.

It will thus be seen that after air is admit-
ted to the riveter, the tool 4 may be readily
retracted by the operator against the air
pressure to the position shown in Fig. 2.

- The strength of spring 18 is such that the
" tool may be retracted by the initial applica-

~ tion of pressure by the operator without mov-

ing sleeves 1 and 25 relative to each other,

and after the initial pressure is exerted the

. riveter assumes what may be termed a “set”

position such as is shown in Fig. 2. Fur-

-ther pressure on the part of the operator

compresses spring 18, and moves the sleeve
member 25 longitudinally with respect to

sleeve 1 to the position shown in Fig. 3.
This motion causes the following action to’

_take place, (@) the recess or chamber 49

€

- €3

above piston 20-is closed by the movement out
of registry of ports 46 and 47 and simultane-

ously the lower end of the chamber 19 is
cut off from the working fluid by the move- .

ment out of registry of the sets of ports 23

-and 31, () the sets of ports 32, 33, 44 and 45

are brought simultaneously and respectivély
into engagements with the sets of ports 23,
24, 21 and 22 and by this action the working
chamber 19 is vented below piston 20 to the
atmosphere, while air is initially admitted
above the piston through ports 21 and after

the piston has moved downward a short dis-

tance additional air is admitted above it
through the subsequently uncovered ports
22, ' : v '

3

Impact of the piston 4 against the tool
head 4 serves to set the rivet and it is obvi-

ous that the effectiveness of a given tool de- -

pends upon the amount of force which can
be exerted on the piston and the consequent
velocity attained.” In order to secure the
maximum effectiveness of the piston, the
pressure drop in the working chamber dur-
Ing the piston stroke should be reduced to a
miimum and in the present case this is ac-
complished by the provision of the large an-
nular chambers 41 and 88 which are in free
communication with the working chamber
during the piston stroke and -which act as
reservoirs for supplying the latter chamber.
This is an important feature of the construc.
tion and it has been found in actual practice
that these reservoir chambers must be sub.-
stantially larger than the working chamber
if their effectiveness is to be fully realized.
For example, with a working chamber of 14
cubic inches capacity, the reservoir cham-
bers should have a combined capacity of ap-
proximately 24 cubic inches to be most effec-
tive. If made smaller, their effectiveness is
decreased, while additional volume will
serve only to increase the size and weight of
the riveter without producing additional ef-
fectiveness. : '
When pressure on the part of the operator
is relieved after the rivet-setting blow has
been struck, the spring 18 returns the sleeve
members 1 and 25 to the position shown in
Fig. 2, this action first moving the sets of
main ports out of registry and then bring-
ing ports 46 and 47 into registry at the same
time that ports 23 are brought into registry
with the ports 81. . Air under pressure is
then admitted below the piston 20, the latter
being forced to its upper position without
shock because of the air trapped above it in
the working chamber,
through the relatively small vent port 46.
The riveter is then in readiness for the
cycle of operations to be.repeated, and it
will be obvious from the disclosure that with
the large bearing surfaces provided between .

‘the sleeves. and the manner in which the
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working cylinder is constructed, that the air

leakage from the riveter when it is inactive
will be negligible. Obviously, packing may
be.employed between the sliding
the two sleeves, but with the design shown. a
simpler and more compact device is obtained.

Many variations and changes in the de-
tails of the form and arrangement of the

‘preferred form may be made without depart-

ing from the invention, which is to be under-

stood as limited only by the scope of the ap-

pended claims. : o
We.claim :

surfaces of ' -
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‘1. In a singlé impact tool of the class de-

‘scribed, an inner member forming a ported.

working chamber, a piston reciprocable in
said chamber, an outer member . forming -a
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ported reservoir to which working fluid is
admitted, said reservoir having a volume sub-
stantially greater than the volume of the
working chamber, and said outer member be-
ing manually movable longitudinally with re-
spect to saidy inner member to admit working
fluid through the ports from the reservoir to

the working chamber during the full stroke of

said piston.

9. In a single impact tool of the class de-
scribed, an inner member forming a work-
ing chamber ported adjacent to its opposite
ends, a piston reciprocable between said
ports, an outer member having a portion
spaced from the inner member to form there-
with an annular reservoir around $aid in-
ner member, said outer member being mov-
able longitudinally with respect to the inner
member and ported to form a distributing
valve for admitting working fluid directly
from the reservoir to the ports at both ends of
the working chamber.

3. In a single impact tool of the class de-
scribed, an inner sleeve member forming a
cylindrical working chamber having ports
adjacent to opposite ends thereof, an oufer
sleeve member encompassing substantially

_the entire length of the inner member and

movable longitudinally with respect thereto,
said outer member being formed with cy-
lindrical bearing surfaces at its ends, said sur-
faces engaging the inner member and being
recessed intermediate said surfaces to form
with said inner member an annular reservoir
for working fluid, ports communicating with
the opposite ends of said reservoir and adapt-
ed to register with said first named ports,
and an inlet for admitting working fluid to-
said reservoir. i

- 4. In a single impact tool of the class de-
seribed, an inner sleeve member forming a
cylindrical working chamber having a plu-
rality of ports adjacent to its lower end, an
outer sleeve member encompassing the in-
ner member and movable longitudinally with
respect thereto, said outer member having
o thickened portion forming a cylindrical
bearing surface engaging the inner member
and a recessed portion at one side of the thick-
ened portion forming with said inner member
an annular reservoir for working fluid, means
forming an annular chamber In said outer
member at the opposite side of the thickened
portion, spaced longitudinally disposed pas-
sages connecting the reservoir and said annu-
lar chamber, ports in the wall of said last
named chamber adapted to register with said
first named ports in one position of the outer
member to admit working fluid from the res-
ervoir to the working chamber, and ports
through the thickened portion of the outer
member adapted to register with said first
named ports in a second position of the outer
member to vent the working chamber di-

7 rectly to the atmosphere.

1,825,632

5. In a single impact tool of the class de-
scribed, a sleeve forming a working cylinder,
a piston reciprocable in said cylinder, means
normally admitting working fluid to one end
of said cylinder to force said piston to the oth-
er end thereof, means comprising a metallic
cylinder head having a port of restricted area
therethrough for venting the other end of said
eylinder when fluid is admitted to the first
named end of the cylinder, and packing means
separated from said port by a portion of said
head, said piston seating against said pack-
ing means to prevent leakage through said
venting means.

6. In a single impact tool of the class de-
scribed, a sleeve forming a working cylin-
der having ports adjacent to opposite ends
thereof, a block secured to one end of the
sleeve to close the cylinder, said block being
provided with a vent providing communica-
tion between the cylinder and the atmosphere,
an annular faced piston reciprocable in said
cylinder, means for admitting working fluid
to one side of said piston to force it to the
vented end of the cylinder, and packing
means at the end of the cylinder against which
the annular face of said piston is forced,
whereby a seal is formed preventing the leak-
age of working fluid past the piston and
through said vent.

7. In a single impact tool of the class de-
scribed, a sleeve forming a working cylinder,
a block secured to said sleeve and closing one
end of the cylinder, said block being provided
with an inwardly extending annular flange
spaced from the inner wall of the cylinder,
packing located in the space between the cyl-
inder and flange, a piston reciprocable in said
cylinder, said piston having an annular face
adapted to engage said packing, and means
for admitting working fluid to said cylin-
der to force the piston to a seat against said
packing.

8. In a single impact tool of the class de-
scribed, the combination of a sleeve forming
a working cylinder, a block secured to said
cleeve and closing one end of the cylinder,
said block being provided with a centrally
located vent adapted to communicate with
the atmosphere and having a portion spaced
from the inner wall of the cylinder, packing
located in the space between the cylinder and
the block, and an annular faced piston re-
ciprocable in the cylinder and adapted to en-
gage said packing.

g. In a single impact tool of the class de-
scribed, an inner sleeve member forming a
cylindrical working chamber having a plu-
rality of ports adjacent to each end thereof,
a piston reciprocable in said chamber, a man-
ually movable ported outer sleeve member
adapted to control the admission and exhaust
of working fluid to and from said chamber,
the ports in the outer member being arranged

so that at one end of the chamber working
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fluid is admitted through a greater port area
than that through which it is exhausted and
at the other end of the chamber working fluid
is exhausted through a greater port area than
that through which it is admitted.

10. In a single impact tool of the class de-
scribed, a sleeve member forming a working
chamber having a plurality of ports with a
relatively large total area adjacent to oppo-
site ends thereof, a piston reciprocable in
said chamber, means for alternately admit-
ting and exhausting working fluid from the
ports at one end of the cylinder and for ad-
mitting working fluid through the ports at
the other end of the cylinder, and means com-

prising a port of restricted area for exhaust--

ing working fluid from the last named end of
the chamber, whereby the escape of working
fluid from one end of said chamber and the
motion of the piston toward that end of the
chamber is retarded.

11. A percussive tool of the single-impact
class, comprising, in combination, an inner
cylinder forming a working chamber ported
at its opposite ends, a hammer in said work-
ing chamber, a normally retracted slidable
casing encompassing almost the entire length
of said inner cylinder, said casing forming a
distributing valve enclosing a combined res-
ervoir and distributing chamber of large ca-
pacity having admission ports and exhaust
ports at both ends to register in alternation
with the ports of the inner cylinder.

12. A percussive tool of the single-impact
class, comprising, in combination, an inner
cylinder forming a working chamber ported
at its opposite ends, a hammer in said work-
ing chamber, a normally-retracted slidable
casing encompassing almost the entire length
of said inner cylinder and enclosing a com-
bined reservoir and distributing chamber of
large capacity, which reservoir is formed be-
tween the casing and the inner cylinder and
surrounding the latter, said casing having

5 bearing portions at its opposite ends closely

fitting the inner cylinder and each of said
bearing portions having admission ports and
exhaust ports to register in alternation with
the ports of the inner cylinder, the forward
and rearward admission ports communicat-
ing with the opposite ends of said combined
reservoir and distributing chamber and the
forward exhaust ports opening directly to
the atmosphere. :

13. In a percussive tool of the single-im-
pact class, the combination of an inner cyl-
inder forming a working chamber, a hammer
normally at the rear end of said working
chamber, said eylinder being ported at both
ends, the ports at its rear end consisting of

- separate admission and exhaust ports in dif-

ferent zones, a packing held in the rear end

* of said cylinder between these admission and

(1]

exhaust ports to cooperate as a seal with the
hammer, and a normally-retracted longitu-

5

dinally slidable casing surrounding said in-
ner cylinder and constituting a distributing
valve, said casing having separate admission
and exhaust ports to cooperate with the sepa-
rate admission and exhaust ports at the rear
end of the inner cylinder.

14. A percussive tool of the single-impact
class, comprising, in combination, an inner
cylinder forming a working chamber, a ham-
mer normally at the rear end of said working
chamber, said cylinder being ported at both
ends, the-ports at its rear end consisting of
separate admission and exhaust ports in dif-
ferent zones, a packing held in the rear end
of said cylinder between said admission and
exhaust ports to cooperate as a seal with the
hammer, and a normally retracted slidable
casing encompassing almost the entire length
of said inner cylinder, said casing forming
a distributing valve enclosing a combined
reservoir and distributing chamber of large
capacity having admission and exhaust ports
at both ends to register in alternation with
the ports of the inner cylinder.

15. In a percussive tool of the single-im-

pact class, the combination of an inner cyl-
mder forming a working chamber ported
at both ends, a hammer normally at the rear
end of said chamber, a slidable casing sur-
rounding said inner cylinder and constitut-
ing a distributing valve, a spring interposed
between said cylinder and said casing and
normally keeping said casing retracted, a tool-
holder in the forward end of said cylinder, a
riveting tool guided for limited movement
in said tool-holder, said riveting tool having
a head projecting into the working chamber,
a reduced shank and an intermediate collar,
said tool-holder containing a balancing
chamber which is in free communication with
the working chamber and the ends of which
cooperate as stops with said collar, and a
packing through which said shank passes be-
low said balancing chamber, the relation of
the areas of the riveting-tool above the pack-
ing being such that the unbalanced force of
the working fluid acting on said riveting
tool to protrude the same is less than the
force of the spring which normally keeps the
distributing-valve or casing retracted, so that
when the operator pushes forwardly on the
casing the riveting tool in con’act with the
work must recede relatively to the tool-hold-
er before movement of the casing on the cyl-
inder results in admission of working fluid to
cause the hammer to strike a blow.
BORIS V. KORVIN-KROUKOVSKY.
KENNETH D. VOSLER.
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