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- tend to limit the invention to the specific forms

7 Claims.

This invention relates to improvements in riv-

eting tools and more particularly concerns yoke-

type compression riveters. .

A general object of the invention is to provide
a novel riveting tool of this type which is more
compact and requires fewer parts than similar
prior tools, which has a more direct driving con-
nection between the driving means and the ram,
and in which the working parts are relieved of
operating strains to which prior tools - have been
subject, B

Another object is to improve such a riveting
tool by replacing the conventional toggle link
connection between the driving means and'the
ram- by a direct thrust connecting link which is

5
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Just as effective to increase the power ratio be-~. -

tween the force of the piston thrust and the
compression force of the ram and which oper-
ates in a more efficient and simplified manner.

Another object resides in the provision of
novel means for entirely relieving the driving
‘piston assembly of side.thrust during operation.

Another object is to provide -improved means
for governing the pressure fluid actuated driving
piston assembly to operate the ram selectively
through a complete working cycle including a

‘compression stroke and an Instantaneously suc-
ceeding return stroke,

Another object is to
riveting tool including a unique, unusually com-
pact and powerful operating arrangement of the
ram, rivet sets and driving means permiiting the
tool to be used in places having very limited
working room,

i Another object is to provide improved means
- for adjusting the rivet sets,

Other objects and advantages will become ap-
parent from the following description taken in
connection with the accompanying drawings in

“ which: -

Figure 1 is a fragmentary élevational view, .

partially in axial section of a riveting tool em-
bodying features of the invention.
" Fig. 2 is a fragmentary axial sectional view of
the rear portion.of the tool, showing certain
parts in the relative positions assumed at the
end of the power stroke in the cycle of operation.
Fig. 3 is a fragmentary sectional view taken
along line 3—3 of PFig. 1. )
. Fig. 4 is a diagrammatic elevational view illus-
trating the operation of the driving link between
the ram and the piston rod. : o
Fig. 5 is a sectional elevational view partly in
axial section of a modified form of the inven-
tion. .
-~ While the invention is susceptible of various
modifications and alternative constructions, I
have shown in the drawings and will herein de-
“seribe In detail, the preferred embodiments, but
. it 13 to. be understood that I do not thereby in-

provide a novél yoke-type-
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disclosed, but intend to cover all modifications
and alternative constructions falling within the
spirit and scope of the invention as expressed in
the appended claims. = - ’
One form of the invention selected for the
purpose of illustration (Fig. 1) includes an elon-
gated, chambered housing or barrel 10 near one
end of which is a conventional riveting yoke 11
having one arm anchored rigidly between spaced
parallel ears 12 projecting laterally of the bar-
rel. The outer arm of the yoke carries an ad-
Justable, stationary anvil or rivet set 13, while
the attached arm of the yoke has a bore 14 in
the forward end thereof serving as ‘the bearing
guide for an elongated reciprocal compression -
ram I§ carrying a rivet set 11. The ram has an
inner end or base portion 18 preferably of rec-
tangular cross-section which slides within a suit-
able forwardly opening recess 19 formed within
8 reduced front nose portion 20 upon the barrel
10. A closure plate 21 is bolted over the recess
19 and serves as a bearing for the base portion
18 of the ram. } .
Power for driving the ram 15 is generated by
any .suitable driving means, such means being
shown herein as comprising a suitable pressure
fluid actuated piston assembly, including a pair
of pistons 22 and 23 arranged in tandem and
reciprocably mounted within partitioned front
and resr piston chambers 24 and 25, respectively,
in the barrel 10 on an axis which herein is at
substantially right angles to the path of move-

. ment of the ram {5. The pistons have a common
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axial plunger or piston rod 27 which extends.
beyond the front piston 22 & sufficient distance
to underlie the base (8 of the ram 15 when the
pistons are in forward position. :

‘By the present invention the ram base 18 is
connected to the forward end of the piston rod
21 without the toggle link assembly -heretofore
conventionally employed for this purpose. Here-
in, slots 28 and 29, respectively, are provided in
a common axial plane in the base 18 and the
forward end of the piston rod 27 to provide bifur-
cations to receive the front and rear ends of a
direct thrust, flattened link 30 of suitable length
connected therein by pivot pins 81 and 32, re-
spectively. Strain in starting the tool is relieved
by locating the pivot pin 3f on an off center axis
relative to the axis of the piston rod 27 in the
direction of the compression stroke of the ram
15, thus causing the link 30 to be inclined toward
the.ram from the piston rod axis during the
Inoperative position of the tool. As a result,
forward movement of the pistons will, through

. the medium of the link 30, simultaneously initiate

60

movement of the ram in the compression stroke
without undue side thrust upon the base 18 of
the ram, such slight side thrust as may arise
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being absorbed by the closure plate 2{ acting as

a bearing. )

As the pistons move forwardly and the ram {5
moves outwardly in the compression stroke, the
inclination of the driving link 30 gradually in-
creases relative to the axis of the piston rod 27,
until at the end of the forward stroke the link
extends almost perpendicularly to said axis.
Coincident with such change in inclination of
the driving link, there is a gradual change in
the relative distances of travel of the pistons and
the ram {5, the ram traveling substantially twice
as far as the pistons during the first quarter of
the compression stroke and only about one-

. fourth as far as the pistons during the last quar-
oter of the compression stroke. This change is
graphically illustrated in Fig. 4, where the dis-
tance traveled by the pistons, using the axis of
the pivot pin 32 as a center, has been shown as
divided into four equal steps, A, B, C, and D; and
the corresponding distances traveled by the ram
15, using the axis of the pivot pin 3f as a center,
has been shown as divided into four steps A’, B’,
C’, and D’. In this manner, while the driving
force and the speed of the pistons remain con-
stant throughout the power stroke, the speed of
the ram, although greater at the beginning of
its compression stroke will gradually decelerate
with a directly proportional increase in compres-
sion, exerting in the final position of the com-
pression stroke a force about four times as great
-as the forward thrust of the pistons. :

As the ram {5 exerts increasing compression

upon the rivet, there is an equal and opposite
" pack pressure only a fraction of which is ab-
sorbed by the. forward thrust of the pistons, the
remainder being transmitted as a side thrust to
the piston rod 27 tending to distort the same off
center. Means is therefore provided by the pres-

ent invention for relieving the piston rod 27 of -

such distorting force, such means herein com-
prising a cylindrical bearing bore 34 in the for-

ward nose portion 20 coaxial with and slidably -

receiving the bifurcated forward end of the piston
rod. Preferably the bore and rod are shaped
cylindrically.

Since the principal thrust is always toward
the side of the piston rod 21 opposite the ram
15, there will be a tendency toward greater wear
on this side. To avoid such wear, however, a
hardened metallic thrust plate 35 formed as a
chordal section of the bore 38 is secured in place
as by a bolt 37 to engage the thrust side ‘of the

piston rod which is formed with a flattened bear- -

ing face 38. _ .
Preferably means is provided to avoid fric-
tional resistance between the thrust plate 35 and
_ the piston rod bearing face 38 as the thrust pres-
sure increases, herein including a pair of rollers
39 mounted one on either side of the link 30
with the pivot pin 32 as an axle. The diameter
of the rollers is such as to carry the peripheries
almost flush with but slightly beyond the bearing
face 38 of the piston rod to ride upon the thrust
plate during at least the last part of the power
stroke of the pistons. Thus, there will be a mini-
mum of power loss due to friction-even through
grest. pressures and side thrust may be generated
in operaiion. IHforeover, the piston asseinbly will
be maintained endirely free of side thrust distor-
tion and weering of the parts will be kept to 2
minimam. o
Another feature of the Inveunlion resides in an
improved operation contrclling and governing
system for the tool, including a pressure fudd
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control valve mechanism 46 which is selectively
manually operable, and an automatic piston-op-
eration-cycle governor 4{. The valve mecha-
nism and governor operate in series between the

5 source of motivating pressure fluid supply and
the piston chambers 24 and 23.

The control valve mechanism 48 (Fig. 2) is of
the type which will not only permit the passage
of live motivating pressure fluid such as com-

10 pressed air to actuate the driving pistons but
will also relieve the piston -actuating system of
any remaining pressure fiuid at the end of ‘a
working cycle. Said vaive mechanism is there-
fore constructed as a self-contained unit housed

15 within an axially bored casing 82, one end of
which is closed by a screw plug 43. Pivotally
mounted upon the opposite end of the casing is
a rearwardly extending operating handle lever
48 which intermediate its end engages the outer

o0 end of an inwardly movable plunger 45, The
plunger is slidably mounted within a fixed sleeve
bushing 47 which at its inner end coacts with a
valve member 48 held sealingly thereagainst by
a compression spring 48. When the valve 48 is

o5 forced open by pressing the handle against the
end of the plunger 45, pressure fiuid delivered
from a suitable source through a conduit 58 and
an inlet port 5¢ will pass to the interior of the
bushing 4%. Thence the pressure fluid passes

30 through a generally radial series of apertures 52
into a peripheral groove 53 which communicates
with an outlet port 54.

Any back pressure in the system ahead of the
valve 88 when closed is vented to atmosphere,

35 the plunger 45 being constructed to form a relief
valve having an inwardly opening axial -relief
bore 55 which is open to atmosphere through
ports-57 near the outer end thereof.. When the
handle 48 is depressed the inner end of the

40 plunger bears in sealing engagement against

-the head of the valve member 48 and closes the

bore 55. A light compression spring 58 within
the relief bore 55 seats upon the forward face of
the valve member 48 and acts to separate the
inner end of the pilunger 45 therefrom when the

handle 84 is released, thus opening the bore 55

and effecting a passage to atmosphere via the
bore and the ports 51. )

After the pressure fluid leaves the control
valve mechanism 40 by way of the outlet port

54, it is delivered to the cycle governor- 44

through a nipple 60 upon a casing 61 within

‘which the governor mechanism is contained at

the rear of the barrel i{0. The governor oper-
ates to direct the pressure fluid to actuate the
pistons 22 and 23 in proper continuous sequence
forward and back, that is in successive power
and return strokes, and at the end of the re-

-turn stroke positively halts further operation of

the tool until reconditioned, as will be more fully
described hereinafter. Thus, the tool will op-
erate only through a single cycle each time the
contro! valve handle 44 is depressed and will not
a_ccidentally repeat, a repetiﬂion of the operat-
ing cycle requiring release and reactuation of
said handle.

From the nipple 68 the pressure fluid passes

- through an inlet port 82 into a barrel 83 which

is fizedly secured within 2 bore 84 in the gover-
nor casing 8¢ by means of closure disks $3 and.

. 87 threaded intc the opposite ends of the bore.

Within the barrel is’a longitudinally reciprocs-
ble governor plunger or piston valve body 88
which has o peripheral groove 89 regisiering

s with the inlet port 82 and with s discharge port
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10 to direct the pressure fluid to a delivery duct
T communicating with the back of the rear pis-
ton chamber 25. There the pressure fluid be-

- comes effective to drive the rear piston 23 for-
wardly and in part passes through an axial pas-

sage 12 and distributor ports 13 in the piston
rod 21 to the back of the front piston chamber
24 for driving the piston 22. B

Duting the driving or power stroke of the
pistons air in front of the piston 22 is exhausted
to. atmosphere through suitable openings .(not
shown). At the same time air in front of the
lear piston chamber 23 is exhausted through a

‘port’ 14 at the forward end of the piston cham-

ber 25 and travels through a passage 15 formed
int .the side and rear walls of the barrel 10 and

.communicating through a port 17 in the valve
barrel 63. The exhausting air escapes to atmos-.

bhere from one side of the valve barrel. through
an exhaust port 78 which is maintained in com-
munication with the port 11 by a peripheral
groove 19 in the valve body 63.

‘Throughout the power stroke of the pistons,
the valve body 68 is held by suitable resilient

. means. such as a compression spring 80 in what

may be termed a normal or initial position (Fig.
1>, For this purpose the spring 80 seats at one
end against the closure disk 65 and projects into
an axial bore 81 provided therefor in the adjacent
end of the valve body 88, the force of the spring
normally holding the opposite end of the valve
body in abutment with the closure disk 67.

_ When the piktons have substantially reached
the forward-end of the power stroke, the rear
Diston 27 uncovers a port 82 located at a prede-
termined intermediate point of the side wall of
the rear piston chamber 28. - Live pressure fluid
immediately passes through such port and into
o passage 83 which communicates by way of
& port 84 in the wall of the valve barrel 63 and a
peripheral groove 85 and ports 87 with a cham-
ber or pocket 88 formed as a short axial bore in
the end of the valve body 68 which opposes the
ciosure disk 81. Upon reaching the pocket 88,
the live pressure fluid is trapped and develops
sufficient force to compress the spring 80 and

push the valve body 68 away from the closure
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disk 67 and into endwise abutment with the clo- .

sure .disk 85... As a result, the peripheral groove

" 18 is.carried out of register with the exhaust port

18 and registers with the pressure fluid inlet port

~ 62 while the groove 69 is carried out of register

with the. inlet port 62 and registers with an ex-
haust port 89 in the wall of the valve barre] 63
(Fig. 2), Thus, the live pressure fluid will pass
through the port 71, passage 15 and port T4 to the

forward end of the rear piston chamber 28 to re- .

turn the piston to starting position. )

At the end of the return stroke, the pistons are
halted by continuously maintaining the fluid
bressure trapped in the pocket 88 and between
the adjacent end of the valve body 68 and the clo-
sure disk 67 until the source of pressure fluid sup-
ply is shut off by the control valve 48. To this end
a small pressure fluid duct 90 communicates be-
tween the pocket 88 and the grove 79 in the valve
body, and the port 84 is arranged to be closed as
soon as the groove 19 registers with the live pres-~
sure fluid port 62.- Thus, the pressure pocket will

. Temain active as long as live pressure fluid is ad-
mitted into the governor from the beginning of

the-return stroke of the piston, and at the end of
the return stroke the tool will automatically
come to a halt, because the valve body 88 is held
against return to its initial position, :

50
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- driving piston 11,

3

To repeat the operating cycle it is then neces-
sary to release the handle 44 to close the control
valve 48, and open the relief valve 45 which will
vent any pressure fluld remaining ahead of the
control valve, including that within the pressure
bocket 88. Instantaneously thereafter, the spring
80 pushes the valve body 68 back to the initial
positiqn, thus reconditioning the cycle governor
for a repetition of the cycle of operation. _

Should the rivet sets I3 and {7 be too closely
adjusted or an obstruction encountered to halt
the power stroke of the pistons before the in-
termediate port 82 is uncovered by the forward
Dbiston 23, the tool will stall. Means is therefore
rrovided for manually shifting the valve body 68
in opposition to the compression spring 80 to
effect return of the pistons and release of the
rivet sets. Herein a release pin 91 is mounteq
slidably in the closure disk 87 and projects into
the pocket 88 to be pushed inwardiy for shifting
the valve body 68. Intermediate its ends the pin
has a retaining collar 92 which serve during nor-
r:al operation as a pressure fluid seal to avoid
leakage around the shank of the pin through the
closure disk 67. o ’

The modifled form of the invention shown in
Fig. 6 has been devised with the particular view
of entering limited working spaces where riveting
tools of this type have not been permissible here-
tofore. For example, in riveting together a pair .
of plates 93 having quite narrow attachment
flanges 94 as is common, for instance, in the air-
craft industry, the customary form of riveting
yoke as shown in Pig. 1, does not permit close
enough approach to the plates to engage the rivet
95. - However, while retaining the same principle
of operation as described in connection with the
tool of Fig. 1, the novel modified form of the tool
includes a riveting yoke 97 which is mounted
upon a body or barrel 98 and has a forwardly pro-

- Jecting nose 89 providing a fixed rivet set. Co-

active with the fixed set is a movable rivet set 100
formed as'a head upon a hammer-like ram or
Jaw 104 which has a rearwardly projecting arm
{02 pivotally connected by a pin 103 -within g
longitudinal slot 104 formed in the attached leg
of the yoke. Opposite the rivet set 100 the ham-
mer ram. {01 has a heel 105 which is movable be-
tween a pair of parallel guides 106 (only one of
which is shown). The heel is pivotally connected .
by a pivet pin 107 to the forward end of a driving
link 108. The opposite end of the link 108 ex-
tends into the barrel 98 and is pivotally connected
by a pin 109 in the bifurcated forward end of &
piston rod 118 which projects forwardly from a
As shown, the driving link
108 is formed in two parts threadedly connected
for longitudinal adjustment to adjust the spacing
of the rivet sets. It will be observed that the
rivet sets are so:located and placed on such an
axis relative to the axis of the barrel that the -
sets may approach close to the faces of the plates
83 without interference from any other project-
ing parts of the tool. :
Pressure fluid for actuating the piston 11 is de-"
livered fo the rear of the barrel through a bore
112, and as the piston rod 110 is driven forwardly
the link {08 functions to. drive the hammer ram
100 in practically the same manner as the pre-
viously described link 30 (Fig.4). The principal

“difference is that instead of moving in a straight

line perpendicular to the axis of the piston rod
110, the forward pivot 107 of the ram will travel
in a slight forward arc on the radius of the ram
pivot pin 103. Distortion of the piston rod 108 by
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side thrust is avoided by & thrust plate {18 which
engages the thrust side of the pisten rod and
which at the peak of the thrust is engaged by
anti-friction rollers 164,

Use of merely the control valve assembly 48 will
suffice for controlling and governing operation of
this tool, the piston placing a2 spring {{8 under
coripression during the power siroke and the tool
stalling at the end of such stroke. Then when
the valve control handle 44 is released, the com-
pressed spring 115 will force the piston back and
the spent pressure fluid will exhaust through the
relief valve &5. : .

Trom the foregoing it will be apparent that
the invention provides a riveting tool construction
which embodies simplifications and improvements

rendering the tcol more compact and lighter in
‘weight;” more positively controllable; and more
efficient in operation due to factors such as re-
duction in power losses from friction, freedom
from distorting thrust strains upon moving parts,
and more gradual development of riveting com-
pression. Purthermore, such 2 tool is provided
which is capable of riveting under conditions of
limited working clearance for which prior tools
of this type have not been available. . .

I claim as my invention: : :

1. A tool of the character described compris-
ing, in combination, means carrying a stationary
tool member, a ram having a tool member
mounted for movement in g fixed path toward
the stationary tool member, driving means for
sald ram including a pressure fluid actuated pis-

ton having a.'forwardly‘projecting piston _rod.

movable rectilinearly .at an angle to said path
of movement of said ram, and a single connect-
ing link between said piston rod and sald ram,
sald link comprising two parts threaded together
for relative longitudinal extension or contraction
in adjusting the length of the link and control-
ling the spacing of said tool members, »
: 9. In combination in & power tool of the char-
acter described, a stationary tool member and a
support therefor comprising a relatively mas-
sive body having & slot in its base portion, a
substantially hammer-shaped movable tool mem-
ber including an elongated arm having means
at its front portion cooperative with said sta-
tionary tool member for placing a work piece
under compression between the members, said
arm extending rearwardly within said base slot
and having its rear end pivotally secured there-
in, & heel on the forward end portion of the arm
opposite sald compression means, reciprocable
power means guided for movement on an anis
extending in generally the same direciion as said
arm, and g single link pivotally connected - to
said heel and to said power means for swinging
said arm hammer-like to carry sald compres-
sion means toward and away from said station-
. ary tool member in the reciprocations of: seld
power means.

-3. A portable riveting tool comprising, izi CcOm-= -

binstion, & housing providing a cylinder, @&
pracket carried by said housing and adapted to
support a staticnary tool, a tocl carrier movable
in g direction transversely of the axis of the ¢yl-
inder, a piston in said cylinder, a piston rod, a
link connecting said tool carrier with the piston
rod, said cylinder having a forward exienslon
providing & bearing surface engaged by the for-
ward end of said piston rod in the retracted posi-
tion of the piston, and & roller on the pistén red

[+
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spaced rerrwardly from the forward end of the
rod ond engageable with ssid bearing surface
after an initisl sdvencing movement of the pis-
torn. :

4, A portable riveting tool comprising, in com-
bination, & cylinder hsving s piston therein
and a piston rod extending forwardly from the -
piston, & bracket mounted on said cylinder and
adapted to support a stationary tool, said cyl-
inder having coaxial therewith a forward exten-
sion of reduced diameter, sald forward exten-
sion and said bracket providing & guideway ex-
tending in a direction perpendicular to the axis
of the cylinder, a ram mounted for sliding move-
ment in said guideway, & link connecting the for-
ward end of the piston with the lower end of said
ram, the forward end of said link being enclosed
by said extension, and a bearing plate secured in
the lower portion of said cylindrical extension for
guiding and supporting the forward end of the
piston. , , '

5. A portable rivefing tool comprising, in com-
bination, a cylinder having a piston therein and
a piston rod extending forwardly from the piston,
2 bracket mounted on said cylinder and adapted
to support a stationary tool, a movable tool car-
rier mounted for movement in a path éxtend-
ing in a direction transversely of the axis of the
cylinder, a link pivotally connecting the forward
end of the piston with the loyer end of said car-
rier, the pivotal connection between the link and
the piston including a head on the piston and a
pivot pin on the head, a roller carried by said pin,
and means providing a bearing surface spaced
forwardly from said roller in the retracted posi-
tion of the piston, said head slidably engaging.
with sald bearing surface in the initial portion
of the advancing stroke of the piston. .

6. A portable riveting tool comprising, in com-
bination, a cylinder having a piston therein, and
having coaxial therewith a cylindrical extension
of reduced diameter, a bracket mounted on one
side of the cylinder and adapted to support a
stationary tool in laterally spaced relation rela-
tive to the cylinder, a plate closing the forward
end of said cylindrical extension and cooperat-
ing therewith and with said bracket to provide a.
guideway extending transversely of the axis of
the cylinder, a ram slidable in said guideway and
adapted to carry a movable tool, and & link con-
necting the forward end of said piston with the
lower end of said ram. o

7. A portable riveting tool comprising, in com-

' pination, & cylinder having a piston therein, and
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having coaxial therewith a cylindrical extension
of reduced diameter, a bracket mounted on one
side of the cylinder and adapied to support &
stationary tool in laterally spaced relation rela-
tive to the cylinder, 2 plate closing the forward
end of said cylindrical extension and cooperat-
ing therewith and with sald biucket to provide a
guideway extending trensversely of the auis of
the cylinder, s ram slidable in said guideway
and adapted to carry a movable tool, and & link
connecting the forward end of said piston with

- the lower end of said rem, sald extension having

e bearing plate slidably engaged by the forward
end of the piston in the retracted position of the
latter, and a roller on the rear end of said link
engageable with said besring plate in the for-
ward movement of the piston, ’

ERNEST H. SHAFF.



