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tongues, said. projections and tougues eatering peripheral spaces of

said nîiobers. 8th. A cage for ruiler bearings, conîpl-isiiig eud
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atembers consisting of end plates having recesses eut along their
pet ipheries, cross pieces provided with shoulders to engage the sur-
face of said iniembers and projections heyond said shoulders te enter
the recessé,s, tongues at the ends of said projections te overlie said
plates and retain them in engagement with the shoulders, and lock-
îng plates to engage said toagues and prevent lateral displaceinent
of the cross pieces, substantially as described. 9th. The combina-
tion with the plates 15 provided mith peripheral recesses b3, of the
cross pieces c havtng the projections c" and tongues cl, and the
locking plates 'f, having peripheral recesses of suchi shape as to fit
said tongues, suhstantially as described. lOtît. The combînation
with the plates b, of the s1 îindles d, the rollers ai aîtd the washers c,
aifording nieans for keepinçe said rollers ont of contact with said
spi')ndles, the cross pieces c connecting the plates b, and a lockiag
Plate f te co-operate with said pieces c, substaatially as descrihed.
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Glaim. -Lit. In a piano action, the combination with the hamîiner
and the haminer butt, the latter having the jack butt formed thereon,
of a jack having a downwardly extending lifter rod pi voted thereto,
a key for actuatilig said lifter rod, and a coflfecting aria pivoted. at
its front end to a rail or support, and extendiag rearwardly there-
fronti, and coîînected at its linner end to the lifter rod, said connect-
ing arto as it itoves upward froin a horizontal toward a vertical
position ia ilescribing the arc of a circle, serving to draw forward
thé lif ter rod ani jack as they are raised by the key to operate the
liamier, substantially as described. 2nid. Ia a piano action, the
comrbination with the hamner and the haminer butt, the latter
having the jack butt formed thereon, of a jack having jointedl
thereto a downward extension or lifter rod, a key for actuating the
sanie, a spring for stiffening the joint and keeping the jack in line
with the lifter rod as it is raised by the key, and a connecting ari
pivoted at one end to a btationary support and extending rearwardly
therefroni and connected at the opposite end to the jack extension
or lifter rod, said connecting aria as it moves uPward frorn a hori-
zontal toward a vertical position in descrihing the arc of a circle,
servilg to draw forward the lifter rod and jack as they are raised bw
the key to operate the hammer, substantially as descri bed. 3rd. In
a piano action, the comrbination with the hanimer and the hammier
butt, the latter having the jack butt forxned thereon, of a jack pro-
vided with a throw-oif projection adapted to) contact wjth a station-
ary stop or button, the jack extension jointed to the jack, a spring
for stiffening the joint and keepiag the jack and jack extension in
line as they are raised by the key, and a connecting arm having one
end pivoted to a rail or stationary support and extending rearwardly
therefroni, and the other end pivoted to the jack extension, said
aren as it mov'es upward fo a horizontal toward a vertical position
in descrihing the arc of a circle, serving to draw forward the lifter
rod and jack as they are raised by the key to operate the haxnmer,
the jack being thereby kept beneath the jack butt during the greater
part of its tupward movement, and then suddenly withdrawn with a
quick outward mnovement, substantially as descrîbed. 4th. In a
piano action, the combination with the hammier and the haminer
butt, the latter having the jack butt fornied thereon, of a jack having
a downward extension or lifter connected therewith by a joint per-
initting movement of the jack in one direction only, a spring for

ttenn the joint and keeping the jack in line with its extension
during te greater part of its upward moveineat, and a radial con-
aecting arm pivoted at one end to a stationary support and extend-
ing rearwardly therefrom, and connected at its opposite end to the
jack extension, said aria as it moves upward from a horizontal
toward a vertical position in describing the arc of a circle, serviîîg
to drawv forward the jack extension and the jack with an accelerat-
ing forward inovement as they are raised to ope*rate the hatamner,
and a throw-off devîce for producing a sudden withdrawal of the
jack front the shoulder of the jack butt when the haxamer has
nearly reached the string, substantially as described. 5th. Iii a
piano action, the combination withi the hammer and bamnier butt,
the latter having the jack butt formed thereon, of a jack having a
lateral throw-off projection at ita lower end, a stationary stop or
button wîth which said throw-oif projection is brought into conîtact
as the jack is raised, a downward extension conaected with the jack
by a joint permitting miovement in one direction only, and having
spring for keeping the jack ina une therewith as it is raised by ti e
key, and a connecting ari pivoted at one end to a rail or stationary
support, and extending rearwvardly therefroin and connected at its
opposite end to the jack extension, said. connecting aria as it moves
upwvard from a horizontal toward a vertical position in doscribing
the arc of an circle, serving to draw forward the jack as it is raised,
subistaatially as described. 6th. la a piano action,! the conihination
with the hamnier and hammer butt, the lattter haviag the jack butt
forined thereon, of the jack provided with a throw-off projection
adapted te contact with a stationary stop or button, a downward
extension connected îvith the jack by a joint permiittiag movenient
in one direction only, a spring for stiffeîîinr the joint and keeping
the jack in line with the jack extension as it is raised by the key, a
connecting aria îîivoted at one end to a rail or stationary support,
and extendia g rearwardly therefrom and connected at the other
end to the jack extension, said arni as it înoves upward froin a hori-
zontal toward a vertical position in describing the arc of a circle,
serving to draw forward the jack as it is raised, and a back catch for
holding the hammer close to the string, substantially as desûribed.
7th. La a piano action, the combination with the hammer and haxa-
mer butt, the latter having the jack butt formed thereon, of.-the
jack provided with a throw-oif projection adapted to contact with a
stationary stop or button, a downward extension connected with the
jack b y a joint permitting movement in one direction only, a spring
for sti ifening the joint and keeping th e jack la uine with t he jack ex-
tension as it is raised by the key, a connecting arm pivoted at one end
to a rail or stationary support and extending rearwardly therefroxa
and connected at the other end te the jack extension, said arin as it
moves upward front a horizontal toward a vertical position in
describing the arc of a circle, serviag te draw forward the jack as it
iii raised, and a back catch for holding the hammer close te the
string, consisting of an aria extending upwardly froxa the jack, and
an aria projecting from the hammer butt and wîth which the aria
projecting from the jack contacts on the release of the hammer,
substantially as described. 8th. Ia a piano action, the combination
with tîte haminer and the hammer butt, the latter having the jack
butt forined thereon, of a jack having a downward extension or
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