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5 Claims.

The present invention relates broadly to fluid
actuated tools, but more particularly to fluid ac-
tuated riveting hammers of the type used for up-
setting rivets. Still more particularly, this in-
vention deals with an improved cycle control or
timing device for fiuid actuated riveting ham-
mers.

The primary object of the invention is to pro-
vide an improved mechanism for automatically
controlling the cycle of operation of a riveting
hammer to an extent whereby fluid under pres-
sure will be gradually supplied until a predeter-
mined maximum has been reached to accelerate
the hammer for upsetting the rivet, and the maxi-
mum pressure maintained for a predetermined
interval of time before termination of the cycle.

Another object of the invention resides in the
provision of an improved cycle contrel or timing
device having the above characteristics which is
designed to accurately produce rivet bucktails of
uniform height ang diameter. Ia accordance
with the present invention, the riveting cycle is
pre-set and ceases automatically when the rivet
has been upset, thereby avoiding the possibility
of damage to the sheet and reducing to a mini-
mum the number of rejects or damaged rivets.

A further object of the invention is to provide
a mechanism of this type which can be attached
to, or incorporated in, the handle of a fluid ac-
tuated riveting hammer with but slight modifica-
tion of the tool. :

Other objects and advantages more or less
ancillary to the foregoing reside in the specific
construction and agegroupment of the elements
peculiar to this structure, as will become appar-
ent from a more complete examination of this
specification.

Tn the drawing which illustrates the invention:

Fig. 1 is a side elevational view of a riveting
hammer with the improved cycle control mecha-
nism attached to the handle thereof, the handle
and attachment being in section to show details
of construction.

Fig. 2 is a view of a portion of the handle shown
in Pig. 1 with the parts in another position.

Fig. 3 is a view similar to Fig. 2 with the parts
in still another position. :

Fig. 4 is a perspective view of the slidable cylin-
der through which the pressure fluid flows, the
same being removed from its housing.

Referring to the drawing for a more detailed
description thereof, a fluid actuated riveting
hammer is generally designated by the reference
numeral {6 and includes a cylinder 1{ having
a piston (not shown) reciprocable therein and ac-
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tive on a rivet set 12 which is operatively mounted
within the front end of the cylinder Il and se-
cured in position by a suitable retainer 3. To
the cylinder !§ is threaded, or otherwise affixed,
a2 handle {4 provided in its upber end with a pas-
sage |15 which leads into the cylinder i1 for ad-
mitting motive fluld, such as compressed air,
therein to effect reciprocation of the piston and
thereby cause rapidly recurring impacts to be de-
livered to the rivet set 12, The outer end of the
passage 15 communicates with a relatively large

outwardly through the end of the handle as clear-
ly shown in Fig. 1 of the drawing.

A depressable trigger 17 is slidably mounted in
the handle t4 and is preferably positioned adja-
cent the connecting end of sald handle for con-
venience of the operator handling the tool. A
lever {8 has one end {8 pivotally attached to the
inner end of the trigzer 17 by a pin and slot con-
nection and said lever is pilvotally connected at
20 to the handle {4, A cam-like portion 21 is
formed integral with the lever 18 and is normally
in engagement with the upper end of & slidable
supported rod 22 for a purpose to be hereinafter
more fully described. .

The outlet end of the bore {6 is interiorly
threaded as indicated at 23 for receiving the
threaded end 24 of a housing 25, said housing en-
closing the cycle controlling mechanism about to
be described. As shown in Fig. 1 of the drawing,
the housing 25 depends from the handle {4 and
the rod 22 extends downwardly through the bore
{6 and into said housing. The upper end of the
rod 22 passes through a bushing 26 provided in
the handle {4 while the lower end of said rod car-
ries a valve 2T which is normally urged info con-
tact with its seat 28 by means of a compression
spring 29. The housing 25 is adapted to be con-
nected with a motive fluid supply conduit (not
shown) through the threaded end 80, and for con-
venience of operation, the threaded end 30 is pref-

erably disposed so as to be in alignment with the

bore 16 and threaded end 23. The threaded end
3§ communicates with a recess 3/ in which is
housed the compression spring 29.

The housing 25 is also formed with a cylindrical
bore 32 which communicates with the bore {6 and
threaded end 24 through the passage 33, and
mounted for slidable movement within the bore
32, is a hollow cylinder or plunger 34 formed with
5 bottom wall 35 and sleeve 36 of integral con-
struction. The cylinder 34 is formed with an
opening 37 and, as more particularly showa in
Fig. 4 of the drawing, sald opening is of substan-
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tially the same size throuighout the major portion
of its length, but one wall thereof inclines in-
wardly toward the upper end of said cyiinder to
form a restricted opening 38 for a purpose to be
hereinafter described. .

Also mounted within the bore 32, there is a stem

39 which carries a valve 40 on its upper end for -

controlling the passage of fluid from the bore 32
into the passage 33. Supported on the lower end
of the stem 3% which projects through an orifice
57 in the end wall of the housing 25 is a lever 214,
the same being attached thereto by means of the

nut 42. A washer 43 is provided for spacing the

lever 41 from the end wall of the housing,

The cylinder 38 is supported on the stem 39
for rotation therewith and for longitudinal move-
ment relative thereto, it being noted that said
stem is guided through the sleeve 36 and that
said sleeve carries a pin 44 which is engageable
within a slot 45 formed longitudinally of said
stem. It will thus be seen that the cylinder 34

will rotate with the stem 38 as the latter is

rotated by the lever 41 and, as will hereinafter
appear, the cylinder 34 is rotateqd when the posi-
tion of the opening 37 is to be changed. As will
also hereinafter appear, entrance of air under
pressure through the opening 37 of the cylinder,
34 will move said cylinder downwardly on the
stem 38, the cylinder being guided through en-
gagement of the pin 44 within the slot 45. The
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be upset and the operator depresses the trigzer
17 for urging the rod 22 outwardly through the
action of the lever 18 to unseat the valve 27,
said valve being displaced from its seat against
the pressure of the spring 3. Air under pres~
sure then enters the passage 58 and flews into
the cylinder 34 through the opening 37. By re-
ferring to Fig. 3 of the drawing it will be noted
that the valve 27 is in open position while the
valve 40 is in closed position and therefore the
pressure of the air entering the cylinder 5§ will
urge said cylinder downwardly on the stem 39

- until the lower end of the sleeve 88 contacts the
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stem 39, adjacent its lower end, supports a piston

. 46 and said piston is formed with a depending
portion 47 of a reduced diameter through which
passes a pin 48 for locking the piston to the
stem 39. Thus, the piston 46 is supported on
the lower end of the stem 39 for movement
therewith in a longitudinal as well as a rotary
direction. The end wall 49 of the housing 25
is formed with a cup-shaped valve seat 50
through which the stem 39 projects, and is
adapted to support therein the tapered end 51
of the piston 46 during one phase of the cycle,
By this construction, the reduced end of the
piston 46 acts as a valve for preventing the
escape of motive fluid through the orifice 57, said
orifice acting as a vent for the lower end of the
bore 32, communication therewith being provided
through the recess 53. A second vent 52 is
formed substantially intermediate the ends of the
bore 32 whereby said hore may be additionally
vented at the termination of the cycle. Inter-
posed between the upper face of the piston 46
and. the bottom wall of the cylinder 34, there
is a spring 58 which normally maintains said
cylinder in the upper end of the bore 32. A
similar spring 59 is interposed between the bot-
tom face of the piston 46 and the bottom wall
49 for maintaining said piston in its normal p081-

- tion shown in Figs. 1 and 3.

A horizontally extending passage 54 is formed
above the valve 27 and communicates with the
vertical bore 32. With the valve 27 in open posi-
tion, air under pressure is admitted through the
inlet 30 and flows through the passage 54 and
opening 37 of the cylinder 34. A restricted pas-

- sage 55 communicates with the passage 54 ad-
jacent its discharge end and the lower end of the
passage 55 communicates with the bore 32 ad-
jacent its lower end. The upper end of the pas-
sage §5 is controlled by means of a needle valve
or the.like 56, while the discharge end thereof
is controlled by the piston 46.

In the operation of the device, with the parts
in the position shown in Pig. 1 of the drawing,
the rivet set is positioned adjacent the rivet to
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mination of the cycle.

upper face of the piston 46. The cylinder 34
continues to move downwardly on the stem 39
and forces the piston 46 downwardly until the
tapered end 5i thereof is seated on its seat B0.
As clearly shown in Fig. 2 of the drawing, down-
ward movement of the cylinder 34 will collapse
the spring 58 and likewise downward movement
of the piston 46 will collapse the spring B9.
During the downward movement of the cylinder
34, the stem 33 remains stationary until contact
is made with the piston 46 and as sald piston
is forced downwardly, the stem 39 will be similarly
moved to unseat the valve 40, thereby allowing
the air to be discharged through the passage 33
into the bore 16 and passage I5 for action on
the hammer, At this phase of the cycle, the
parts are all in the position and in the relation
shown in Fig. 2 and it will be observed that the
restricted opening 38 of the cylinder 34 is then
disposed substantially opposite to the passage 54.
Since the lower end of the restricted passage 55
has been uncovered by movement of the piston
48, a certain amount of air under pressure will
be discharged in the area between the bottom:

'wall 85 of the cylinder 34 and the upper face

of the piston 46 and the pressure therein is
gradually built up until the cylinder 34 is caused
to move upwardly on the stem 39. The pres-
sure of air on the face of the piston 46 will
maintain said piston in its Fig. 2 position until
the cylinder 34 has returned to its normal posi-
tion at which time the air within the bore 32
will be vented through the outlet 52 whereupon
the pressure of the spring 59 will be sufficient to
return the piston 46 to its normal position to
close the discharge end of the passage §5. Of
course, upward movement of the piston 48 will
cause the stem 39 to be moved upwardly to seat
the valve 40 and thereby shut off the flow of air
to the hammer.

A feature of the present invention provides for
the gradual flow of air under pressure to the
hammer until a maximum pressure has been -
reached and the maximum pressure maintained
for a predetermined interval of time before ter-
The restricted opening
38 of the cylinder 34, with said cylinder in the
Fig. 2 position, will cause a gradual feeding of
air under pressure to the hammer until said
cylinder begins to rise on the stem 39 in the
manner previously described. As the cylinder
rises the opening 38 will move upwardly beyond
the passage 54 and gradually increase in size until
the full opening 37 is opposite the passage 54 at
which time maximum pressure is being fed to the
hammer and that pressure will be maintained
until the piston 46 moves from the Fig. 2 to the
Fig. 3 position for closing the valve 40.

The lever 41 forms the means for controlling
the size of the opening 37 that is exposed to the
passage 54 and the size of the opening governs
the amount of pressure being supplied to the
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hammer. As is understood, the larger the size
of .the opening the larger the volume of pres-
sure to be supplied and conversely the smaller
the size of the opening the smaller the volume
of pressure that will be supplied to the hammer.
If desired, a suitable gauge can be attached to
the outer wall of the housing 2% and the up-
turned end 60 of the lever 41 will point to the
gauge and serve as an indicator for denoting the
size of the opening as the stem 39 and cylinder
34 are rotated under the action of the lever 41.

The upper end of the restricted passage 85 is
controlled by & needle valve or the like 56 and
is adjusted by the operator. Restricting the in-
let opening to the passage 58 will delay the action
of the cylinder 34 providing a longer time cycle
and conversely an unrestricted opening will in-
crease the flow of alr through said passage to
speed up the time cycle.

From the above description when taken in con-
nection with the accompanying drawing, it will
be readily apparent that there has been pro-
vided an improved mechanism for automatically
controlling the cycle of operation of g riveting
hammer to an extent whereby pressure will be
gradually applied until a predetermined maxi-
mum has been reached to accelerate the hammer

‘and the maximum pressure maintained for a
predetermined interval of time before termina-
tion of the cycle. The width of the opening 37,
38 governs the amount of pressure to be fed to
the hammer the reduced end 38 providing for
gradually building up the pressure to the ham-
mer. 'The entire operation is automatic and is
-beyond the control of the operator after the trig-
ger has been depressed. In view of the fact that
the riveting cycle is pre-set through the medium
of the handle 41 and needle valve 56, and will
cease automatically when the rivet has been up-
set, there is very little possibility of damage to
the sheet as well as a reduction to 2 minimum of
the number of rejects or damaged rivets. More-
over it will be seen that a riveting tool or ham-
mer embodying the control means herein dis-
closed can be used for rapidly driving a serles of
individual rivets in succession, and that since
the riveting operation is automatically controlled
and terminated all of the rivets of the series
will be subjected to substantially the same rivet-
ing operation and will be upset to substantially
an identical extent. '

Although the foregoing description is neces-
sarily of & detailed character, in order to com-
pletely set forth the invention, it is to be under-
stood that the specific terminology is not in-
tended to be restrictive or confining and it is to
be further understood that various rearrange-
ments of parts and modifications of structural
detail may be resorted to without departing from
the scope or spirit of the invention as herein
claimed.

I claim: ‘

1. In mechanism of the character described, a
housing having a bore with a valve seat at one
end thereof, a stem in sald bore carrying a valve
cooperating with said seat, a spring active upon
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said stem for biasing it toward valve closing posi-
tion, a piston fixed upon sald stem movable in
said bore, a plunger in said bore between said
valve and said piston slidable on said stem, said
housing having an intake for pressure fluid com-~
municating with said bore functioning to exert
pressure on said piston for opening the valve,
and functioning thereafter to exert pressure be-
tween said piston and said plunger for gradually

moving the plunger away from the piston, and . -

means controlled by the latter movement of the
plunger for relieving the pressure on said piston
and thereby permitting said spring to shift the
valve to closed position.

2. In mechanism of the character described, &
housing having & hore with a valve seat at one
end thereof, a stem In said bore carrying & valve
cooperating with said seat, a spring active upon
said stem for biasing it toward valve closing
position, a piston fixed upon said stem movable
in said bore, o plunger in said bore between sald
valve and said piston slidable on said stem, said
housing having an intake for pressure fluid com~
municating with said bore functioning to exert
pressure against the valve side of said plunger,
and against the valve side of said piston for
opening the valve, and functioning thereafter to
exert pressure between said piston and said
plunger for gradually moving the plunger away
from the piston, and means controlled by the
latter movement of the plunger for relleving the
pressure on said piston and thereby permitting
said spring to shift the valve to closed position.

3. In mechanism of the character described, a

"housing having a hore with a valve seat at one -

end thereof, a stem in said bore carrying a valve
cooperating with said seat, a spring active upon
sald stem for biasing it toward valve closing
position, a piston fixed upon sald stem movable
in said bore, a plunger in said bore between said
valve and said piston slidable on said stem, said
housing having an intake for pressure fluid with
a relatively large port communicating with said’
bore on the valve side of said plunger and & rela-
tively small pert communicating with the bore
on the opposite side of the plunger, sald plunger
being effective in response to flow through said
larger port for shifting satd stem to open the
valve, flow through said smaller port entering
the space between said piston and said plunger
for holding the piston in valve open position and
gradually moving the plunger away from the
plston, and means controlled by said plunger in
its atter movement for relieving the pressure
on said piston and permitting sald spring to
shift the valve to closed position.

4, The mechanism defined in claim 8 char-
acterized in that said piston, in its position cor-
responding with closed valve position, covers and
bloeks said smaller port and uncovers it in valve
open position, '

5. The mechanism defined in claim 1 char-
acterized in that spring means are provided for
assisting the movement of sald plunger away

from said piston. . o
. . WILLIAM R, KOVACS.




