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" 4 Claims.

This invention relates to.riveting. devices. and.

particularly to so-called: bucking. bar structures,
the principal object being the provision of a
new and improved bucking bar. '
Ohjects: of the invention inelude. the: provision.
of a.bucking bar which will greatly relieve the.
operator, commonly known as the. bucker, from:
the impact. delivered to the.rivet by the rivet-
ing hammer. or other device;. the provision.of a
bucking, bar in. which. the reaction to the force
of the riveting hammer is: absorbed: by an.in-
ertia member which. is. spring. pressed. by the
bucker against the rivet; the provision of a-buck-
ing bar structure in which the force- applied.

against the rivet. by the. bucker is. transmitted ™™

through a.spring element to.an inertia: member
the inertia. of which resists movement. of the
rivet under the force. of the. riveting hammer,
such force thus being. cushioned. in-its reaction:
against. the bucker through the. spring. elements;.
and the provision: of s bucking bar having the.
above.described characteristics.that. is simple.in.
construction,. easily manipulated. and. economi-
cal to build. .

Further. objects of the invention include the.
provision of a bucking bar structure so. con-
structed and. arranged as to.react.to the force
of the blow by the riveting. hammer upon.the
rivet being operated upon to.apply one or more
blows to the rivet in opposition. to each. blow
applied thereto by the riveting hammer during.
the riveting operation;. thie provision of a buck~
ing bar structure including one or more spring.
pressed inertia members movable in response

tora blow upon the rivet by the riveting hammer

against the force of spring means and caused
by the force thus stored in such spring means, to
strike the anvil or equivalent member of the
bucking bar and thus urge' the rivet by a ham-
mer bBlow-or blows in a direction’ opposite to that
which: it is' urged’ by the: force of’ the riveting
hammer; the: provision of &' bucking har-inelud-
ing-an-inertia- member associated’ with the’ anvil
thereof and a plurality of inertia’ members each
independently spring’ pressed toward the anvil
thiereof and each: movable in' response: to the
blow: of the riveting hammer upen the work out
oft contact with the anvil and returned into con-
tact: with the anvil’ by the energy stored in’ ifs
associated spring to apply a hammer-blow there=
to’ in- opposition- to: the force applied by the
riveting: hammer; the’ provision’ of* & structure
as - above described in which- means: are provided
for adjustihg the- pressure:of the: spring aeting
upon at least one: of the inertia members; tie
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provision. of a. structure as above described in
which." such. adjusting means for the spring
pressure comprises a support for the handle or
Head of the bucking bar; and the provision of
3 structure as above described that is simple in

" construction, efficient in operation, and economi-

cal to build. .

The above being among the objects of the
present .invention. the same consists in. certain
novel features of construction and combinations
of parts.to be Hereinafter described with refer-
ence to the accompanying drawing, and then
claimed, having the above and otlier objects:in
view. o

In the accompanying drawing. which illus-
trates suitable embodiments of the present in-
vention. and in which. like numerals refer to. like
parts throughout the several difierent views,

Fig. 1 is & partially broken, partially sectioned.
side elevational view of one.form of bucking bar
constructed in accordance with the present in-
vention, the section Being taken axially thereof;
and the bar being shown in its at rest.position;

Fig; 2 is a fragmentary view of the operative.
end: of the bar shown in Fig. 1 illustrating the
same applied to a piece of ‘work and illustrating
the position of the inertia member thereof under
such’ conditions; a fragment of acooperating
riveting' hammer or- other rivetihg device being
shown in cooperative relation therewith;

Fig: 3'is a fragmentary view similar to thai
shown in Fig, 2 but illustrating a construction
in which the riveting hammer acts upon the head
of the rivet instead of upon the shank thereof
as'in the previous views; ‘

Fig, 4-is a view similar to Fig. 1 but illustrat-
ing a modified form of construction in which a
secondary inertia member is incorporated in the
bucking' bar; -and,

Fig. 5 is' a fragmentary view, similar to- that
shown: in' Fig: 2 but with the bar shown in Fig.
4; illustrating the same in operative position with
respect to g piece of work and & riveting hammer
or the like. ,

The present invention relates to bucking bars
for riveting operations and while it has been
particularly designed for use in those situations
where the bucking bar is required to be pressed
against’ the: work by a workman, who is com-
monly known as the bucker, it may also find
application in so-called riveting: machines. or
yoke type riveters wherein the riveting machine
or hammer is permanently connected with the
anvil which bBucks the rivets. ¥or the purpose
of simplicity- in- description' the present inven-
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tion will be described in its relation to the manu-
ally supported type of bucking bar and its ap-
plication to the other types will be made ap-
parent to those skilled in the art therefrom with-
out further mention.

Conventional types of manually held bucking
bars for riveting operations usually consists of a
relatively heavy bar of metal, usually steel, which
the workman or bucker holds against one end
of the rivet while’the riveting device, usually an
air hammer,-operates against the opposite end
of the rivet. While the mass of such bars does,
of course, absorb a considerable amount of the
blow of the riveting device or hammer in bucking
a rivet, nevertheless because of the inflexible con-
nection between the bucking bar and the work-
man a considerable amount of the force of the
blow of the hammer or riveting device is absorbed
by the workman and becomes very tiring for that
reason. ) ]

One of the principal objects of the present in-
vention is the provision of a construction in which
the force of the blow of the riveting device or
hammer upon. the bucking bar is cushioned in its
transmission to the biicker so as to greatly relieve
him of the tiring effects to which he is subjected
as above described with the ordinary type of
bucking bar. ' This is accomiplished by mounting
the anvil or the heading die of the bucking bar,
depending upon. whethér the riveting hammer is
operating against the head or the shank of the
rivet, in an inertia member comprising a mass of
metal and which is spring pressed by the bucker
against the rivet being operated upon. The in-
ertia member thus primarily absorbs the force of
the riveting device or hammer and the force
which reacts upon the bucker. is transmitted to
him through a spring element which thus cush-
lons the blow upon the bucker and greatly relieves
him of the strains which he would otherwise be
subjected to from the blow of the riveting device
or hammer. ST L

It is another principal object of the present
invention to provide a bucking. bar constriction
in which the force of the blow of the riveting
hammer or device reacts upon one or more addi-
tional inertia members in the bucking bar to dis-
place it or them. against spring means, such dis-
placement storing up énergy in such spring means
to return such. inertia member or - members
against the heading die or anvil.of the bucking
har with a hammer blow or blows whereby to sup-
plement the striking force of the riveting device
or air hammer to produce an additional force
tending to head the rivet being worked upon. The
second inertia member, or members not only sup-
blement the action of the first-mentioned. inertia
member in absorbing the blow of the air hammer
on the rivet but. supplements the effiect of : the
riveting device or air hammer in heading over the
rivet. Thus it not only aids in relieving the
‘bucker of the strain of the riveting operation as
compared to conventional constructions but-actu-
ally increases the speed of operation of the head-
ing of the rivet. . . Ce e T

Referring how. to the accompanying drawing
and particularly to Fig. 1 which shows .a bucking
bar equipped. with a first inertia member and one
secondary inertia member only, it will be. noted
that the device conjists of g cylindrical and pref-
erably metallic tube {8 one end of which is radi-
ally inwardly flanged as at 12, preferably by turn-
ing the metal at such end inwardly, to provide a
bore 14 which is restricted in diameter as com-
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pared to the interior diameter of the tube (9, and
a radial shoulder 16. The opposite end of the tube
10 is closed by a plug 18 screw threaded thereinto
and which in turn threadably and centrally re-
ceives a stud 20 the other end of which carries
a head 22 which may be suitably secured thereto
in any suitable manner such, for instance, as by
means of a pin 24 which passes through the head
22 and diametrically through the associated end
of the stud 28. The head 22 is preferably shaped
to fit the palm of the bucker’s hand and is pref-
erably of a greater dimension vertically as viewed
in Fig. 1 than in a direction perpendicular to the
plane of the drawing so as to more comfortably
fit the palm of the hand. A lock nut 26 is pref-
erably provided on the stud 28 for cooperation
with the end of the plug i8 so as to enable the
head 22 to be locked in suitably spaced relation
with respect to the plug 18, preferably by a dis-
tance permitting the workman to engage his fin-
gers around the inner face of the head 22.
Slidably received within the tube 0 is a first
or primary member 380 provided with a concentric
end portion 32 of reduced diameter which slidably

5 projects through the bore 14 and which forms

with the main body portion of the inertia mem-
ber 89 a radial shoulder 24 complementary to the
shoulder 16 of the tube 10. The inertia member
80 is provided with a central bore 36 within which
the shank 38 of a heading die¢ or anvil member
48 is relatively loosely received. Such heading
dies or anvils 40 are conventicnally provided with
an annular radial flange such as 48 joined to the
shank 38 by a flared portion such as 50 and the
bore 36 is preferably flared to conform therewith.
Also, as indicated, the reduced diameter end 32
of the inertia member 30 is preferably of a diam-
eter approximately equal to the diameter of the
flange 48.. Although not necessary it.is preferable
that some means be provided for preventing in-
advertent disengagement of the heading die or
anvil member 49 from the inertia member 30 and
for this purpose the particular means shown .in
accordance with the present invention comprises
a circumferential groove 52 in the shank 38 which
is engaged by a ball 54 reciprocable in a radial
hole 56 in the inertia member 30. The outer end
of the hole 56 is closed by a plug 58 and the hole
contains a coil spring 60 which constantly urges
the ball 54 inwardly into engagement with the
groove 52. As will be appreciated the engagement
between the ball 54 and the groove 52 provides g
releasable connection which resiliently maintains
the heading die or anvil member 40 from inad-
vertent disengagement with the inertia mem-
ber 30. ' . :
. A second or supplementary inertia member 61,
shown in the form of a cylindrical tube, is also
axially slidably received in the tube 10 with its
leffhand end, as viewed in the drawing, nor-
mally in engagement with the primary inertia
member 30. Loosely received within the tube 10
and maintained under compression between the
outer end of the second inertia member 61 and
the inner end of the plug 18 is a relatively heavy
coil spring 62 which constantly acts through the
second inertia member 61 to urge the shoulder
34 of the inertia member 30 against the shoulder
16 of the tube i0. - .
There are two general modes of riveting now
in use. In one of these the bucking bar is placed
against the head of the rivet and the riveting
device or hammer ig provided with a heading die
which operates against the shank of the rivet to
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upset it. TIn such case the operative end of the
bucking bar constitutes an anvil and is conven-
tionally provided with a depression in the end
thereof shaped to fit the head of the rivet. The
depression 64, illustrated in the end of the mem-
ber 40 in all figures of the drawing except Fig. 3
is provided for receiving the head of the rivet
and in such case is, strictly speaking, an anvil.
In the other procedure the riveting device or air
hammer operates against the head of the rivet
and the bucking bar operates against the shank
of the rivet and in such case, which is illustrated
in Fig. 3, the member equivalent to the member
48 and there shown as at #8a¢ in reality consti-
tutes a heading die.
device or air hammer which directly contacts
the rivet and which is iHustrated in Figs. 2 and
5 gt 68 will be formed to upset a head from the
shank of the rivet of the desired shape. In Figs.
2 to 5 it is assumed that it is desired to have @
semi-spherical head upset from the shank.of the
rivet and in such case the member 6§ is provided
with 2 semi-spherical depression €8 therein to
effect such results. In Tig. 3 it is assumed that

the rivet is a flared head rivet the outer surface .

of which is adapted to be fiush with the surface
of -the work and in such case the operative end
of the riveting device or air hammer illustrated
at 66¢ is illustrated as having a slightly enlarged

flat face end for engagement with the head of the -

rivet. Also in Fig. 3 it is assumed that the shank
of the rivet may be upset into a cylindrical head
and in such case the member 40a is simply pro-
vided with a flat operative -end face which will
act to effect this result.

The work which is to be riveted together is il-
lustrated in Figs. 2, 3 and 5 as comprising a pair
of sheets 19 and in Figs. 2 and 5 the rivet is il-
Tustrated as having a cylindrical shank 12 and a
semi-spherical head T4, and in Fig. 3 the rivet
is illustrated as having o cylindrical] shank 76
and a flared head 78, thus agreeing with the
above explanation.

Tn the operation of the device illustrated in
Figs. 1 and 2 the bucking bar is placed against
the rivet with the head 74 of the rivet received
in the complementary recess 64 of the anvil
member 40 and the workman or bucker then ex~
erts force against the head 22 axially of the
bucking bar and rivet sufficiently to move the
shoulder 34 of the inertia member 28 away from
the shoulder 16 of the tube 19, as illustrated in
Fig. 2. thus placing the spring 82 under-a com-
pression in addition to ifs initial compression.
The riveting device or air hammer is then set
in operation to cause the end 68 fthereof to be
driven by repeated blows against the free end of
the shank of the rivet as illustrated in Fig. 2 to
cause the same to be upset. As the hammer-like
blows from the riveting device or air hammer are
delivered through the member 88 against the free
end of the shank 712 of the rivet and these blows
are transmitted through the anvil member 48
to the inertia members 30 and 81, the inertia

members being pressed by the force of the spring

62 towards their operative position are neverthe-
less capable of a limited amount of retractive
movement under the force of the blow within the
tube 18 without causing an equivalent movement
of the head 22 and consequently the hand and
arm of the workman. Nevertheless the force of
the spring 62 urges the inertia members 30 and
81 and. therefore, the anvil member 48 in a di-
rection tending to maintain the head 74 of the
rivet 12 in contact with the cooperating sheet’

The element of the riveting 1;
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19. Thus the necessary resistance is applied fo
the rivet being headed toeffect the headingthere-
of and ‘yet the force of the riveting blows upen
the workman or bucker-is materially reduced and
the strain to which e would otherwise be sub-
jected eorrespondingly reduced.

In addition to the yielding of the spring 62
under the force of the rivet hammer blows fo
relieve the workman from material absorption of
such blows on the rivet, the inertia member 61
has an additional and highly impertant function
as follows. The relative masses of the inertia
members 39 and 81 are such, and the latter par-
ticularly with relation to the weight or force
of the spring 62, that each time the riveting
hammer or .device strikes the rivet the force of
the hlow transmitted to the inertia member 61
causes it to move inwardly against the force of
the spring 62 away from contact with the in-
ertia member 20, as, for instance, to a position
such as indicated by the dotted line §ic in Fig. 2.
This ‘action further compresses the spring 62 and
following which the force of the spring 62 drives
the inertia member &i back into contact with
the inertia member 30 thereby to apply a ham-
mer-like blow to the inertia member 38 which is
transmitted through the anvil or heading mem-
ber 40 .against the rivet in opposition to the force
of the hammer or other riveting device thereon,
and thus imparts an additional heading over
blow to the rivet each time a blow is struck on
the rivet by the air hammer or other riveting-de-
vice. This supplementary blow through relative
movement hetween the inertia members 50 and
81 is of a material force and materially aids:in
the speed with which the riveting operation on a
rivet may be completed and, as previously ex-
plained, at the same time this feature of the
construction materially reduces the reaction to
the ‘blow on the rivet by the riveting hammer or
other «device which must be absorked by:the buck-
er or workman supporting the bucking tool, thus
to reduce the fatiguing effects of the same on the
workman,

It will be appreciated, of course, that the mass
of the inertia members 30 and &1 or the weight

of the spring 62, or both, may desirably be varied

in accordance with the size of the rivet being
driven and ‘the material from which the rivet is
made. In other words, it will be appreciated
that the larger the rivet the greater the desir-
able mass particularly of the irertia member 38.
If the weight of the spring 82 is increased, then
the mass of the inertia member &1 must also be
increased. On the other hand, it will also be ap-
preciated that there is a practical limit to the
mass of the inertia members 38 and 64, particu-
larly in econnection with manually operated types
of bucking bars for workmen’s musecles may be-
come fatigued from supporting a heavy weight
as well as from resisting the hlows from the riv-
eting hammer or device. Actua] experience in-

dicates, however, that particularly for the size
.of rivets employed in aircraft construetion the

inertia members 30 and 6! may be of sufficiently
low mass as not .to subject the workman to any
unusual fatigue in supporting the bucking bar of
the present invention and materially reduces the
fatiguing effects of the action of the riveting
hammer upon him.

It will be aporeciated that the above described

‘¢onstruction may be modified so that the inertia

member &1 or its equivalent would not be inter-
posed between the inertia member 3% and the
spring €2, but would be separate therefrom and
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provided with an individual spring allowing it to
function in the same manner as above described.
In such case the spring 62 would be lengthened
so as to be compressed between the inertia mem-
ber 30 and the spring 62 would be lengthened so
as to be compressed between the inertia member
30 and the closure plug 18. Or, the inertia mem-
ber 61 may be retained in the position shown and
a third inertia member disposed as thus described
and provided in addition thereto, 'This last form
of construction is shown by way of illustration of
these suggestions in Figs. 4 and 5.

In thus modifying the first described con-
struction not only are all of the advantages thus
far described realized but an additional advan-
tage in increasing the effectiveness of the rivei-
ing device or hammer in heading over the rivet
is also- realized. This additional effectiveness
results from the employment of such third, or
second supplementing inertia member resisting
the movement of the anvil or heading die of the
bucking bar under the force of the blows of the
riveting device or air hammer. As above sug-
gested, this third inertia member is similar to
the first one in that it is normally spring pressed
against the anvil or heading die of the bucking
bar, and like the second inertia member is ca-
pable of moving out of contact with the first
inertia member, or the anvil or heading die
which is functionally equivalent to it as far as
the operation of the third inertia member is con-
cerned as will be appreciated from the follow-
ing description, each time the latter receives a
blow from the riveting device or air hammer.
In thus moving away from the anvil or heading
die it compresses its corresponding spring and,
therefore, stores up energy in the same, which
energy returns it into contact with the anvil or
heading die with a hammer-like blow which in
itself imparts a supplementary blow to the anvil
or heading die of the bucking bar tending to
further upset the rivet in the same general man-
ner as the inertia member 81 as above described.
The construction thus provides means for pro-

ducing a further heading blow on the rivet for

each blow delivered thereto by the riveting de-
vice and thus has the effect of causing the rivet
to be headed over in a still quicker manner
than by the use of a conventional bucking bar or
by a bucking bar of the type illustrated in Figs.
1 and 2. It also provides an additional inertia
mass spring pressed toward the work to further
relieve the operator or bucker from the tiring
effects of the blows from the riveting device or
air hammer.

Referring now to Figs. 4 and 5 it will be seen
that the device there shown is identical to that
shown in the previous views with the exception
of the additional parts added. These additional
parts comprise a third inertia member 89 in the
form of a cylindrical metallic bar relatively
loosely and, therefore, slidably received within
the second inertia member 61. Its righthand end
as viewed in Fig. 4 is provided with a central
blind bore 82 within which is partially housed a
coil spring 84 of less weight than the spring 62.
The opposite end of the coil spring 84 is received
in the recessed end of a cap or guide member 86
which abuts the inner end of the stud 20. The
spring 84 is normally compressed between the
blind end of the bore 82 and the cap member 84
and, therefore, constantly urges the third iner-
tia member 80 to the left, as viewed in the draw-
ing. It may be thus pressed against the iner-

. tia member 30 or directly against the end of the
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shank 38 of the .anvil member 48, the latter
condition being preferable and being shown by
way of illustration. By loosening the lock nut
26 and turning the head 22 the initial compres-
sive force of the spring 84 may be varied as will
be readily appreciated and this is of particular
advantage in adjusting the device for optimum
operating conditions of the third inertia mem-
ber 88 and particularly in adapting the bar for
driving of rivets of different sizes.

In operation with the modified bucker bar
shown in Figs. 4 and 5 the same mode of opera-~
tion is carried out as previously described in con-
nection with the forms shown in Figs. 1 and 2,
that is, the workman or bucker presses against
the head 22 to cause the inertia members 30 and
61 to be retracted in the tube (8 against the
force of the spring 62 so as to space the shoulder
15 of the tube 18 and the shoulder 24 of the iner-
tia member 30 from one another as illustrated in
Fig. 5. At the same time it will he appreciated
that the spring 84 is also compressed beyond its
normal condition. With the bucking bar in such
relation the riveting device or air hammer is
operated to cause the anvil member or heading
die 66 or §8a thereof to strike against the rivet
12 or 16. Under such conditions when the blow
from the riveting device is transmitted through
the rivet to the anvil or heading die member 40
or 40q the movement of the latter in reacting
to the force of such blow is transmitted to the
third inertia member 88 and the inertia thus
imparted to such third inertia member 88 is suf-
ficient to cause its operative end to move away
from. the cooperating end of the shank 38 against
the force of the spring 84, as for instance to a
point such as indicated by the dotted line 86 in
Fig. 5, upon which not only the initial compres-
sive force of the spring 84 but that added by the
further compression thereof due to the move-
ment of the third inertia member 83 forcefully
returns the third inertia member 8% into con-
tact with the end of the shank 28 with a ham-
mer-like blow which blow is transmitted through
the anvil member or heading die 48 to the rivet
being operated upon to thus provide an addi-
tional blow tending to upset the rivet. This
movement of the third inertia member 89, in the
same general manner as the second member 6
above described, thus furnishing an additional
upsetting blow on the rivet will, of course, oceur
each time a blow is struck against the rivet by
the riveting device or air hammer and, of course,
where the force of the blow. of the latter .is
sufficient to effect the above described separat-
ing movement between the secondary inertia
member 80 and the shank 38 of the anvil or
heading die member the same as in the case of
the inertia member 61. The relation of the parfs
and the weight of the spring 84 are, of course,
so proportioned that such movement of the sec-
ondary inertia members 61 and 88 will occur
during normal operation of the riveting device
employed as the prime motive force in the- driv-
ing of the rivet.

The resistance of the secondary inertia mem-
ber 80 to movement and its connechion to the
head 22 through the spring 84 serves, of course,
to supplement the same action as the inertia niem-
bers 30 and 61 in relieving the operator or bucker
from absorbing the full force of the blow of the
riveting device or air hammer on the rivet dur-
ing the riveting operation, and, therefore, sup-
plements the action of the inertia member 30 in
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relieving the operator or bucker from the tiring
effects of the riveting operation.

Having thus described my invention what I
claim by Letters Patent is:

1. In a rivet bucking device, in combination, a
housing, an inertia member reciprocable in said
housing and having a bore therethrough, spring
means urging said inertia member in one direc-
tion of movement in said housing, means limit-
ing movement of said inertia member under the
infiuence of said spring in said housing, a rivet
engaging member received in and projecting
through said bore in said inertia member, a sec-
ond inertia member reciprocable in said housing,
and spring means constantly urging said second
inertia member into contact with the end of said
rivet engaging means projecting through said
first~-mentioned inertia member.

2. In a rivet bucking device, in combination,
a housing, an inertia member reciprocable in said
housing and having a hore therethrough, a sec-
ond inertia member reciprocable in said housing
and normally abutting the first-mentioned inertia
member, spring means urging said inertia mem-
bers in one direction of movement in said hous-
ing, means limiting movement of said inertia
members under the influence of said spring in
said housing, a rivet engaging member received
in and projecting through said bore of said first-
mentioned inertia member, a third inertia mem-
bher reciprocable in said housing, spring means
constantly urging said third inertia member into
contact with the end of said rivet engaging means
projecting through said first-mentioned inertia
member, a2 movable abutment for the second-men-
tioned spring means, and screw means cooperat-
ing with said housing for adjusting the position
of said abutment.

3. A rivet bucking device comprising, in com-
bination, a tube having an inwardly flanged end,
an inertia member reciprocable within said tube
and engageable with said inwardly flanged end
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to limit movement thereof in one direction in
said tube, said inertia member having a bore
therein for reception of a rivet engaging mem-
ber, a rivet engaging member received in and
projecting through said bore, a second inertia
member reciprocable in said tube and normally
abutting the first-mentioned inertia member, a
closure for the opposite end of said tube, a coil
spring within said tube maintained under com-
pression between said closure means and said
second inertia member, a third inertia member
reciprocably received within said tube, a second
spring within said housing ccoperating with said
third inertia member to constantly urge the same
in the same direction of movement in said hous-
ing that the first-mentioned spring urges the
first two mentioned inertia members and into
contact with the inwardly projecting end of said
rivet engaging member independently of the first
two mentioned inertia members, an abutment for
said second spring, screw means threaded through
said closure member and engaging said abutment
member whereby to enable the force of compres-
sion of said second spring to be varied, and a
manually graspable head carried on said screw
means exteriorly of said housing. .

4. A rivet bucking device comprising, in com
bination, a housing, a rivet engaging member
guided for reciprocable movement in one end of
said housing, a pair cof inertia members inde-
pendently reciprocable in said housing axially
thereof, a spring constantly urging one of said
inertia members toward said rivet engaging mem-
her, another spring constantly urging the other
of said inertia members toward said rvivet en-
gaging member, said inertia members independ-
ently cooperating with said rivet engaging mem-
her whereby the force of movement of each there-
of under the force of its respective spring is
transmitted to said rivet engaging member in-
dependently of the other.
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