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lifter connected. therewithlby aljoint per niitting inovement of the
jack in one direction only, a spring for stiffeîuing the joint and
keeping the jack in line with its extension during the greater part
of its tipward nhovenient, a radial connecting arm pivotedo at one
end to a stationary support and extending rearwardly therefrom
and connected at its opposite end to the jack extension, saidi arîn as
it moves upward froin a horizontal toward a vertical position, in
describing the arc of a circle, serving to, draw forward the jack
extension and the jack with accelerating forward movenient as they
are raised to opeate the hamnier, a throv-off device for l)roducing a
Rudden withdrawal of the jack fioul the shoulder of the jack butt
when thn hamnrer has nearly reached the strin g, a baek catch, cen-
sisting of an armn extending upwardly fronti t he jack, and an amni
projecting from the hammer butt and provided with an adjustable
hutton, and a lever pivoted to the lower end of the jack extension
and actuated by the key, substantially as described. 9th. In a
iano action, the conîbination with the hammer butt provided with

an oblong recess havine a longitudinal groove in its front wall, of a
hamnier retracting spring connected at it2 lower end to the jack
and having at its upper end ail off-set, whereby it is adapted to
enter saidi recess and engage the said longitudinal groove, substan-
tially as described. lOth. In a piano action, the combmnation with
the jack butt, of the jack jointed to a downwardly extending lifter
rod and provided on its rear side with a tongue abutting against the
said lifter rod, and a spring secured at its lower end to the lifter
rod and bearing at its upper end against the tongue of the jac-k,
whereby the jack and lifter rod are kept in line with each other as
the are raised to operate the hammner, substantially as described.
llth. In a piano action, the combination with the jack and the
lifter rod or extension jointed thereto, of a rail or support nade
adjustable both vertically and horizontally, and a coirnecting amui
iiivoted at eîîd to said lifter rod and at its opiposite end to said
adjustable rail or support, substantially as described. l2th. li a
piano action, the combination with the damiper and damper lever, the
latter pivotedi to the flange 2 of the centre rail, of thedownwardly
extending spring 44 secured to the outer side of the damper lever,
the rail 45 connected with and supported by the centre rail and
having a recess forming a bearing for the lower end of the spring 44,
the lev'eî 14 operated by the k-ey, and the armi 43 projecting uipmard
front the rear end of the lever 14 and acting directly on the damper
lever to actuate the saine on the deîîression of the key, substantially
as descrihed. l3th. A piano action, suhstantiall 'y as desemibed, the
saie consisting of the rail 1, flange 2, hatiiiner 8, hammer huitt 6
having the jack butt 7 fornied thereon, the jack 22,%vith its:projec-
tion 30, and back catch arin 35, the back stop) 36; projecting fron
the lîaxmmer butt, the hamnmer spring Il having onie end coiected
with) the haniner butt and the other end with tuejack, tlie'thriow--
off buitton 32, the lifter rod 20) jointed to the jack, the spring 24
sectired to the lifter rod aîîd bearing upon the lower end of the jack,
the radial connecting arin 24; pi voted at one end to the lif ter roi and
at its opposite end to the flange of the rail 28, the lever 14 î)ivoted
to the flange of the rail 12 and having the lifter rod pivotedi tiiereto,
said lever 14 having an upwardly projecting arn 43, the key 16 act-
ing uifxn the lever 14, the daxuper 4, the dainper lever 3 pivoted to
the flange 2 and adapted to be actuated by the arin 43 of the lever
14, the rail 45, and the (lamper spming .44 secured.to the outside of
the dailiper lever below its pivotaI point and bearing at its lower
end against the rail 45, ail constructed and -amranged .to operate,
suhstantially as described.
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Cb Ta- lstlê coînhination, with a key boardYprvidedýwi-tha
series of muovable keys. of a series of type wheels andl coinections

and a support therefor, a transititting mo-chanisin thereon, saîd
key board and said support with the parts thereon heing relatively
movable to accoîeplish proportional inovenient of said wheels and
the return thereof to gens, for the. purpose set forth. 2nd. The
coinhination, with a movable carrnage, a series of type wheels
mounted upon said carniage, and actitating devices therefor, of a
sex-jes of movable keys for eaclî type wheel, selected keys, when
inove(l, producing rotary inovement in said actuating devices that
is transînitted to crrresponding type wheels and causes said type
wheels to be turned, for the purpose set forth. 3rd. The conmbina-
tion with a key board provided with a senies of irovable keys, of a
senies of type wheels and a support therefor carnying a transmittiîîg
inechanisi, and nieans for nioving saîd type wheel support along
said key board and therehv causing said type wlieels to he operated
by selected and i)revionsly operated keys of said ke 'y board. 4th.
The combination with a key board provided with a: row of inde-
pendent keys nunihere<l front 1 to 9, of a slidîng carniage provided
with a spiral slîaf t in lîne with said keys and engageable wvith said
keys,, a type wheel carried by said carniage, and c-nnections betweeîî
said type wlîeel and said spinal shaft wherehy as said carniage is
moved said type wheel is rotated by engagement of said spiral shaft
with any previously openated key of saîd row. 5th. The combina-
tion, with a key board provided v.ith a series of iîovable keys, of a
sliding carniage, a series of type wheels miounitedl on said carniage,
and a series of spiral shafts connected with ,.aid type wlîeels and
adapted, as said carrnage is nioved, to engage previously operated
keys of said key board, for the purposes set for-th. 6th. The coin-
bination, with a reciprocatine carniage, and type wheels inounted
thereon, of means for operatngý said. wheels the sanie distance in
both directions, as said carniage is reciprocated, for the I)urpose set
forth. 7th. The combination, witb a reciprocating carniage and
type wheels miounted themeon, of a stationary key board, movable
keys on said key board, and mneans movable with relation to, tlîe
key.s causing said wheels to be turned by said keys as said carniage
la reciprocated to bring into recording position type on said wheels
comnespîonding to previously moved keys, for the pumpose set forth.
8th. The coinhbination with a key hoard provided with a series of
rows of nîinhered keys, of a reciprocating canniage, a series of
spîirally grooved shafts mountedl npon and carried toy said carrnage,
said shafts heing adapted to be rotated as said carrnage is noved,
by engagement with previously operated keys in respective rows of
said key board, type wheels connected with and rotated by said
grooved shafts, and nîcans for recording the numbers registered on
said type %vieelst at each moveinent of said carnge s bstanitially
as described. 9th. The comnbination, with a key o7ai-d and keys, of
the movalîe carniage, the primary or listing and the total resuit
type wlîeels, hoth niounted upon said carniage, and ineans niovable
with said carniage for operating saîd wheela front previously operated
keys oif said key boîard as said earniage is moved, suhstanially as
de.scrihed. lOth. The eombinatioxi, with the key board provîded
Mlith a senies of rows of iîumhered keys, of a reciprocatingf carniage,
a series of spimally grooved shafts miouinted tipon and carrîed hy said
carniage, said shafts being held against longitudinal noveiiient in
said carniage but adapted to be rotated as said carniage is noved by
engagement with previously opîerated keys of said key board, and a
series of type. wheels connected with and rotated by said spirally
grooved shafts, for the purpose set forth. llth. The conîbination,
with the key board anI keys, of the movable carniage, the listing
type wheels and the total nesult type wheels îîîounted thereon,
traîîsfer wheels between said listing wheels and total result wheels,
and ineans for înoviîîg said total result wheels into engagemient
with said transfer wheels duming one movement of said carniage and
holding theîn out of engagement with said transfer wheels during
the other movement of said carriaee, for the purpose set forth.
l2th. The coînhination, with the listing wheels, the total result
wheels and the interposed transfer wheels, of means for rotating
said listinîg wheels, nieans for axially moving said transfer wheels
for the purpo)se of carryiîîg front each total result wheel to the
wheel of the next higher denomination, and means for moving
said total result wheels into and ont of engagement with
said transfer wheels, for the purposo set fonthi. l3th. The
combination, with txe listing wlîeels, the total result wheels
and the interposed transfer wheels, of means for notating said
listing wheels, and mneans for înoving said total resuilt wheels
into and ont of engagemient witlî said transfer wheels to be nioved
hy or permit the independent rotation of said transfer wheels, for
thie purpose set forth. l4th. T~he coîxbination wîth the keyhoard
and keys, of the niovable carniage, the listing wheels, the total
result wheels, and the interposed tranmfer wheels, aIl n-îounted upon
said carniage, mnîps operated by said keys for rotatiîîg said listing
%vieels, and means for nioving said total result wheels into and ont
of engageement with said transfer wlieels, for the put-pose set forth.
lSth. Tu1e combination, with the keyhoard arîd key., of the niovable
carniage, the listing wheels aîîd the total resullt wheels înounted
upon said carniage, ineans operated hy said keys for rotating said
listinîg wlîeels, neans for transferring indicated ainounts front said
listing weesto said total i-esîilt wheels, and menlus for jminting the
indicated amotîxîts frnt eitheî the listing on total nesult wheels.
lOth. The combination with the keyboand and keys, of the niovable
carriage, tlîe listing, the total restilt and the interposed transfen
wheelS, .ull in(>unted upon said carniage, means openated by said ke'ys
for rotating said listing wlieels, mnearis for înoving said total result
%vheels into aîîd ont of engagemient with said transfer wlieels
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