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COMPRESSION RIVETER ADJUSTABLE
‘STOP MEAN S

Howard R., Fischer,. Detroxt Mich., assignor to

Chicago Pne

atic. Tool Company, New York,‘

N Y acorpo tion of New Jersey

Orlgmal apphcatlon August 2,. 1940, Serlal No:.
- 349,820, ‘Divided-and this applmatlon J anuary" :
12,1945, Serial No: 572, 565 :

1 Claim:
l».

This. invention relates generally to, fluid.oper-
ated presses for. performmg nvetmv‘ nd slmilar
operations and, more. partlcularly to a  return
stroke adilster for, ¢ ntrolling the. extent of"sep,-
aration between the complementa‘ " dies  orr the
working jaws during: the interval between suc=
cessive power, strokes. This. apphcation is'a di-
vision of parent application Serial No. 349,820,
filed August 2,71940,, which. is, now. Patent No,
2,389,661, granted November 27, 1945 i

In a ‘device of the class to which the present
invention relates a. working plunger. is moved
toward and away from a statlonary die, or through
a_compression and return stroke, to’ complete "
single cycle-of operaticn The plunger is forced
toward the statlonary die by.a power piston act-
ing either directly on the. plunger or through
intermediate pressure; multlplymg and, transmit-
ting elements, while any y1elding means may be
used to return the plunger. ~The ‘power plston
reciprocates w1thin a. cyl1nder, constructed as'an
inteceral part. of' the tool acsembly or. located re-
motely therefrom, and movement of the “piston

(C1. 74—526)
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is effected by pressure fluid directed” to alternate

ends  of the cylinder at opposite sides ‘of thé
piston-head. The means for controlhng the flow
of pressure fluid to the power cyhnder is nct de-
scribed. in-detail, in this case as it is covered
by the parent a,pphcation aforesaid.

An object of thepresent:invention is to limit
the separatlon of the working dies to such space
as may be necessary for' msertwon and” removal of
the work pieces, and thereby enablé tHe 6perator
more quickly and:accurately: to apply the tool to
the rivets.

Anotliér object is to permit, the clearance: space
bjetwe‘e‘ri the dies or ‘jaws‘ t"o" be\ regulat )y

inventxon is a return stroke regulator o
2, Stop element -adjustably” C
ceptmg movement-of the- w q
from the stationary-jaw; apted to be drs-
ahled at’ will to' permit the” plunger to complete
a return stroke when desired::

“Gther objects and structural details of the in-
vention will' be more- apparent-from the fé6low-
ing description when: read: in: conjunction with
the accompanying drawmg, wherein:

Figi'1'is a,. view, partly in- lon itudinal. section
and partly. in’side elevation of'a rivetmg tool em-
bodying the structure and’ ‘mechanism” of * the
present invention and including an  adjustable
mechanism for limiting the movement of the
working plunger away from the stationary die;
and
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Fig. 2 is a front end view of. the. tool shown in
Fig 1, w1th a cover ‘plate réemoved and the. lower
end of the stationary yoke. broken away.

The invention 'is shown’ embodied in a small
riveting ‘tocl “of “tHe type adapted elther to be
mounted upon a pedestal,, for use as a, fixed ma-
chine, ‘or held in the hands of the operator for
use ‘as 2 portable tool. The tool is, further, of
the class. embodyihg. rlvet set mechamsm power
mechamem ‘and. opera ng controls in a smgle
unitary structure; connected; by a preseure ﬂuid
conductmg hose line to.a. ‘sotirce of power o

Referring to Fig. 1, the tool comprises several
cooperating sections or- sub ity mcludlng a head
) ‘and & eylinder 1, mtermedlate the head {0°'and
an ‘end portion, or casitig, 12 to which is secured
4 yoke 13.. Within the'head 10 are pressure fluid
passages and control valves while w1thin the cyl-
inder ll is'a pzston ‘14 having 4 rod 15 secured
thereto and extending through one’ end of the cyl-
ir tion 12; Pixed to the outer
end of the rod l5 is'a plate 16 bifurcated to forni
8 pair of arms l1 (See” also Fig: 2) between which
are supported ! pair of rollers i8: * The rollers i8
are arranged one’ above the other and the upper
one engages the lower surface of a guide block
l9 fixed within the casing' 12! 'while the lower one
engages the upper- edge of a lever 2[’ pivoted on
8 stud’ 22 supported betWeen the side’ walls of
casmg 12." The lower edge of 'the  lever 21 is
formed at its outer end thh E:) proJectlon 23 which
overl1es the upper: end of a downwardly extendlng
plunger or movable Jaw 24 'novable within‘'a bush=

. ing"25 positioned" in the upper end ‘of 'the yoke 18:

rT'he lower end’ of the plunger 24 Jies'above a die 26
set in ‘the lower Jaw of the yoke 13 "and’ thé
rlunger reciprocates vertically in ‘a movement
foward and away from the die 26 to complete:a
sinzle riveting operation The adjacent ends-of
the lower die 25 and an upper die 21, within the
lower: end of ‘the plunger 24, are concave in shape
in order that the ends of the' rivet may have an
éven tounded form when Keaded: A spring* 28
mounted’ w1th1n the casing 12; in"a manner ‘not
herein shown, is corinected to the movable jaw or
nlunger 28 4nd urges it upward’ into enigagement
with the projection 23 on lever 21. 'Throusgh the
plunger 24; the sprihg 28 acts also ‘to maintain the
upper edgé of the léver 21 in‘contact With the
lowér” ong of the pair 'of ‘rollers{18: 'The' upper
edge’of the lever 21'is formed witha depression
29 near the pivot point 22 and with an inclined
surface 31 extending from a point near the de-
pression 29 to the outer end of the lever.

With the piston . in- retracted position, or in
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the lefthand end of the cylinder {1 as viewed in
Fig. 1, the lower roller {8 takes a position above
the depression 29 allowing the lever 21 and
plunger 24 to rise from the fully operated posi-
tion of Fig. 1 to a normal position wherein
the dies 26 and 27 are spaced apart a sufficient
distance to permit the application of the tool
to the next rivet. As the piston (4 moves for-
wardly, or to the right as viewed in Fig. 1, the
rollers 18 pass between the lever 21 and guide
block {9 and act as a wedge, moving the lever 21i
in a clockwise direction and thereby forcing the
plunger 24 downward toward the die 26. At the
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limit the movement of the plunger 24 toward
normal position. By adjustment of the thumb
nut 35 the plunger 36 may be variably set with
respect to the cut-out portion 38 to vary the
extent of upward movement permitted the
plunger 24.

Reciprocation of the piston {4 is effected by
introducing pressure fluid into the cylinder H
al alternate points to the rear and the front of
the piston. The pressure fluid, in the present
instance compressed air, is directed, by means

. of a hose line 41, from a source (not shown) to
~an inlet passage 42 formed in an extension 43

start of the forward or compression stroke the .

lower roller {8 rides out of the depression 29
and, in sco doing, moves the lever 21 and plunger
24 quickly through the major portion of their
travel toward fully operated position. This initial
movement of the plunger brings the die 27 into
contact with the work and is usually termed the
rivet setting portion of the stroke. As the piston
{4 continues to move forwardly the lower roller
i8 advances along the slightly inclined surface
3f and the plunger 24 is pressed down slowly
to the position shown in Fig. 1, completing the
rivet heading operation.

The upper edge 34 of the lever 21 is substan-
tially a straight line for the major portion of its
length. Toward the front end, however, it has a
slight curve, upwardly and forwardly. The shape
of the edge 31, which may be determined either
empirically or mathematically, is preferably such
as to prevent substantial variation in the me-
chanical advantage, or instantaneous speed ratio,
between the primary power piston {4 and the
working plunger 24 during the final travel, say,
the last one-eighth inch, of plunger 24. As a
result, the maximum, or final, riveting pressure
will be proportional te the maximum or ulti-
mate cylinder air pressure, notwithstanding vari-
ations of, say, one-eighth inch, in the thickness
of the plates being riveted together.

The front of the end portion, or casing, 12 is
closed by a plate 32, which supports an adjust-
ment means whereby the distance which the dies
26 and 27 are spaced apart in the normal position
of the plunger 24 may be varied to compensate
for differences in the length of the rivets or the
thickness of the sheets being joined. This ad-
justment means comprises a settable element
or member 23 having a stem extending into a
bracket 84 secured to the outside surface of the
plate 32. A thumbp nut 35, supported by the
bracket 34 and plate 32, has a threaded engage-
ment with the stem of the element 32 and by
manipulation of the thumb nut the settable ele-
ment may be raised or lowered relatively to the
bracket 234. The lower end of the element 33 ex-
tends inwardly through a slot in the plate 32 and
has mounted therein a plunger 3% pressed, by
means of g spring 37, toward the outer end of the
fever 21. Ifitisdesired at times to temporarily re-
lieve the settable element 33 from engagement
with the plunger 24 without affecting its original
setting, the stop plunger 36 contained in the ele-
ment 33 is withdrawn against the action of its
spring 37, whereby the main plunger 24 can
pass upwardly beyond the stop plunger 38. The
end of the plunger 36 is positioned above a cub-
out portion 38 in the upper end of the plunger 24
and is adapted to engage this cut-out portion to
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of the head (0, which extension serves as a

handle for the tool. The passage 42 opens into

- a bore 44 in the head 10 and the air flowing

-into the bore 44 is admitted, under the control

“of a throttle valve 45, to a compressed air dis-
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tributing system whereby it is caused, upon actu-
ation of the valve 45, to drive the piston 14 for-
wardly and, when a predetermined peak pres-
sure is reached within the cylinder {{ in back
of the piston 14, to return the piston to normal
position. In Fig. 1, the throttle valve 45 is shown
in open position and the piston {4 at the end of
its compression stroke.

What is claimed is:

In a mechanical movement having a movable
member a return stroke adjuster adapted for
controlling the extent of movement of the mem-
ber in successive forward and return strokes, said
stroke adjuster comprising a plunger resiliently
maintained in a first position to engage the mov-
able member to restrict full return stroke move-
ment thereof and manually operable to a second
position which will allow the movable member
unrestricted and full return stroke movement,
and an axially adjustable means for the mount-
ing of said plunger, said axially adjustable means
having a first part, one end of which houses said
rlunger, the other end of which has an external
screw-threaded surface, and a second part com-
prising a thumb nut which operatively engages
said screw-threaded surface and is positionally
maintained for rotational movement whereby
said first part may be moved in either direction
along an axis parallel to the direction of move-
ment of said movable member.

HOWARD R. FISCHER.
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