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This invention relates to piano actions and is 
particularly, but not exclusively, concerned with 
actions for upright pianos in which the strike 
line of the hammers is to be partly or wholly in 
clined with relation to the horizontal line of the 
keyboard. 
Such actions must embody a hammer rail or 

bean Set wholly or partly at an angle to the 
horizontal to agree with the inclined strike line 
Or the inclined portion thereof. The hammers 
and WippenS are pivoted on the hammer rail by 
means of bracket devices called “flanges' and 
the Wippens are actuated from the keys through 
interlinediate members. Often the Wippens are 
actuated by means of secondary levers which are 
in turn actuated by the keys through the inter 
Inediary of tension or thrust nembers, the said 
leVeS are then pivoted On a secondary lever rail 
Spaced from the hammer rail and the tension 
Or thrust members progressively increase in length 
to correspond to the variation in the distances 
between the keys and their associated wippens. 
The centre lines of the Wippens must be in line 
With those of the corresponding Secondary levers 
and, in order to enSure this, it has hitherto been 
proposed to build up both the hammer rail and 
the secondary lever rail so that one step is offered 
at both the upper and lower edge of the rail for 
each hammer. A hammer and a Wippen are 
pivoted on the upper and lower horizontal faces, 
respectively, of each Step of the hanner rail by 
means of flanges of the usual construction and 
a Secondary lever is pivoted on each Step of the 
Secondary lever rail in the Sane Way. Such a 
construction is expensive to produce, as Will be 
understood. 

It is an object of the present invention to pro 
Wide improved actions which shall employ han 
mer rails of standard type irrespective of Whether 
the strike line be partly horizontal and partly 
inclined or Wholly inclined. 
As is known, the hammer rail in an action 

for an upright piano having a horizontal Strike 
line must be arranged With its upper edge nearer 
to the strings than its lower edge So that the 
rear face of the rail may be disposed parallel to 
the jacks and the correct proportions for repeti 
tion obtained. Such disposition of the hammer 
rail is hereinafter termed "arranging the ham 
mer rail at the necessary angle.' 
The plane of the surface to which the flanges 

for the wippens are attached is then inclined 
downwardly towards the strings. When the ham 
mer rail is inclined to agree With an inclination 
of the strike line the flanges must be maintained 
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vertical to keep the pivots for the Wippens hori 
Zontal with the result that the said pivotS be 
come directed at an angle to the plane of the 
Strings. It is, however, necessary that said pivots 
shall remain parallel to the plane of the StringS. 
Similar considerations also apply in the case of 
the flanges for the hanners when, as is usual, 
the plane of the Surface to Which these flangeS 
are attached is inclined upwardly towards the 
Strings in the horizontal position of the hanner 
rail. 
The present invention, therefore, provides a 

piano action having an inclined strike line in 
Which a hammer rail of standard construction is 
both arranged at the necessary angle and set to 
agree With the inclined Strike line, and in Which 
the flangeS for pivotally mounting the Wippens 
and, if necessary, the flanges for mounting the 
hammers, on the said rail are so skewed that 
the pivotS are substantially horizontal and par 
allel With the plane of the strings. 
The invention Will be clearly understood from 

the following description of an example of an 
action constructed in accordance thereWith, taken 
With reference to the accompanying drawing, 
Wherein: 

Fig. 1 is a Sectional Side elevation of the action, 
With Some parts broken away, 

Fig. 2 is a front elevation thereof showing the 
break or inclination in the strike line, Some parts 
being broken a Way and others being in section, 

Fig. 3 is a perspective view, to a larger Scale, 
of One of the flanges employed for mounting the 
damper levers on the inclined portion of the ham 
mer rail, and 

Figs. 4 and 5 are similar views of the fianges 
for the corresponding hammer and wippen re 
Spectively. 
The example illustrated is an underdamper 

action intended for a miniature upright piano in 
Which the bass strings (see Fig. 2) are ar 
ranged more nearly horizontal than is usual so 
that Strings approximating in length to those 
employed in a full-size piano may be used, as is 
described for example in British patent specifica 
tion No. 462,497. Due to this arrangement of 
the basS StringS the Strilke line 2 of the corre. 
sponding hammers 3’ is inclined downwardly in 
the direction of the lower end of the bass reg 
ister. The action is disposed in front of the 
strings and partly beneath the level of the key 
board, part of the key-frame bottom being shown 
at 4 and part of a key being shown at 5 in Fig. 1. 
In the following description the parts of the ac 
tion corresponding to the inclined portion 2 of 
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the strike line are given the same reference nu 
merals as the equivalent parts corresponding to 
the horizontal portion 2d of the strike line but 
With the addition of an index stroke. 
In so far as the action proper, i. e. the whole 

construction and arrangement of the hammers 3, 
3, jacks 6, 6', wippens , , and so on, is con 
cerned, there is employed any Suitable known 
arrangement in which the wippens 7, 7 are ac 
tuated by secondary levers 8. These levers 8 (see 
Fig. 2) are pivotally mounted at their forward 
ends in fanges 9 of ordinary construction at 
tached to a vetrical face 0 on a secondary lever 
rail ff that is spaced forwardly from the ham 
mer rail 2 and located parallel to the plane of 
the Strings . The free ends of the secondary 
levers 8 are located beneath the corresponding 
Wippens T and a connection 3 is made from a 
point 4 intermediate the ends of each lever 8 to 
the rear end of the corresponding key 5. Over 
that portion of the length of the action where 
the Strike line 2a is horizontal (shown at the 
right of Fig. 2), the hammer rail. 2 is horizon 
tally disposed while being arranged at the neces 
Sary angle (as shown in Fig. 1) to ensure cor 
rect proportions for repetition. The correspond 
ing Wippens T and hammer butts 3a are pivotal 
ly mounted on the respective inclined faces 5 
and 6 of the hammer rail by means of vertical 
ly disposed flanges ill and 8 of the usual con 
Struction, their pivots 9 and 20 being thus lo 
cated horizontally and parallel with the plane of 
the Strings. 
At the inclined portion 2 of the strike line the 

hammer rail 2' and the secondary lever rail 3: 
(not shown in Fig. 2) are both inclined down 
Wardly to agree With the inclination of the strike 
line (as shown at the left of Fig. 2). Since the 
plane of the face 0 on the secondary lever rail 
to which the lever flanges 9 are attached is verti 
cal, these flanges (which are vertically disposed) 
are of the usual construction except that their 
upper ends may be cut at an angle equal to the 
angle of inclination of the rail. When the at 
taching face 0 of the rail is formed by rabbeting 
the lower edge thereof as shown in Fig. 1, the 
inclined upper ends of the flanges fit snugly 
against the transversely disposed face of the rab 
bet to prevent movement of the flanges about 
their fixing Screws. It will be seen that the piv 
ots for the Secondary levers 8 are horizontal and 
parallel to the plane of the strings. 
The hammer rail 2’, while being inclined 

doWinWardly as mentioned, is also arranged at the 
necessary angle for ensuring correct proportions 
for repetition. In consequence the faces 5’ and 
6' to which the flanges T' and 8' for the ham 
mer butts 3d and the wippens T' are to be at 
tached are each transversely inclined towards the 
Strings While being longitudinally inclined to 
Wards the lower end of the bass register. The 
faces 5' and 6 are oppositely inclined to each 
Other in the transverse direction, in the example 
chosen, and the respective flanges 7" and 8' are 
disposed Vertically thereon. Each flange is cut 
On the SkeW, i. e. the parallel side faces 2 (see 
FigS. 4 and 5) of the two spaced prongs or lugs 
thereof meet the front and rear faces of the 
flange at an angle other than a right angle. The 
skewed flange fl' for a Wippen T' is secured to the 
corresponding face 5' of the hammer rail 2" 
With its front face in surface contact therewith 
(see Fig. 5), the skeWing of the flange being such 
that the dihedral angle included between a side 
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attachment face 5' of the rail which extends be 
yond the fange in the downward direction is 
greater than a right angle. Similarly, the skewed 
flange 8 for a hammer butt 3a' is secured to the 
Corresponding face 6 on the hammer rail 2 
With its rear face in surface contact therewith 
(see Fig. 4) and so that the dihedral angle in 
cluded between a side face 2? of a prong or lug 
of the flange and that portion of the attachment 
face 6' of the rail which extends beyond the 
flange in the downward direction is again greater 
than a right angle. The dihedral angles are not 
necessarily the same for the two sets of flanges 

l' and 8. The prongs or lugs of each flange 
are formed With aligned bushed apertures 22 
adapted to receive the pivot pin 9' for the Wip 
pen l' or the pivot pin 20' for the hammer butt 
3a', as the case may be, and the said apertures 
are so formed that the axis of the pin (f 97 or 20’) 
Will be disposed perpendicularly to the said faces 
2 of the said prongs or lugs. The degree of 
skewing of the flanges is such that the resultant 
angular dispositions of the pivot pins 9 and 
20' with relation to the respective attachment 
surfaces 5' and 6' will ensure that these pivot 
pins will be parallel to the plane of the strings . 
In consequence, the centre lines of the Wippens 7 
are disposed at right angles to the said plane of 
the Strings and the hammers 3' will move per 
pendicularly to the said plane, the hammers 3’ 
being set at an angle to their shanks as shown in 
Fig. 2. 
The upper or lower ends of the flanges 7 and 

8' respectively, may be cut off at an angle cor 
l'esponding to that at Which the hammer rail 2" 
is inclined SO that the said ends may fit Suugly 
against transversely disposed faces on the rail 
Which are produced by rabbeting the latter to 
provide the attachment faces f 5’ and 6' for the 
flanges. 
As can be Seen from Fig. 3, the flanges 25' for 

pivotally mounting the damper levers 26 on the 
rail 2' are formed so that their upper and lower 
faces include between them a dihedral angle 
equal to about half the angle between the in 
clined Strike line 2 and the horizontal strike line 
20. The pivot pin for the damper lever is located 
With its axis Substantially parallel with the upper 
face of the flange 25' and the damper 27 is set 
at an angle to the lever so that it lies along the 
respective string . 
In Order to transmit the movement of the in 

clined part of the underdamper lifting bar to the 
horizontal part thereof, the adjacent ends of the 
tWO parts are arranged to overlap. The end of 
the inclined part (shown at 23 in Fig. 1) has its 
Outer half cut away and the overlapping end of 
the horizontal part (shown at 23 in Fig. 1) has 
its inner half cut away. Between the superposed 
flat Surfaces of the two parts 23, 23' is arranged 
a felt pad 24. 
The action according to the invention may be 

eimployed in pianos having a strike line that is 
inclined throughout its length, either upwardly or 
downwardly towards the bass end, or that is in 
clined at the treble end instead of or in addition 
to being inclined at the bass end. The improved 
action may also be adapted for use in grand 
pianos, for example grand pianos of small type 
Such as are described in British patent specifica 
tion No. 478,869. 
What I claim is: 
1. For a piano having at least, one series of 

Strings which lie Side by side in a single plane 
face 2 of a prong or lug and that portion of the 75 and a series of hammers adapted to engage the 
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said strings along a strike-line which is inclined 
to the keyboard, an action comprising a rail 
member longitudinally inclined substantially to 
follow the inclination of the said strike line and 
presenting at least one longitudinal seating face 
which is also transversely inclined towards the 
plane of the said strings, a plurality of pivotal 
action parts, and flanges mounted on the Said 
seating face of the rail member, the said flangeS 
each having a prong formation which is con 
structed for the pivotal mounting of one of the 
said action parts and has side faces formed to 
meet opposite side faces of the flange at an 
angle other than a right-angle, the pivotal axis 
of said action part being disposed at right-angles 
to the first-mentioned side faces and Said angle 
being such that the said pivotal axis lies Sub 
stantially parallel with the plane of the Said 
strings and Substantially parallel with the said 
keyboard. 

2. For a piano having at least One Series of 
strings which lie side by side in a Single plane 
and a series of hammers adapted to engage the 
said strings along a strike-line Which is inclined 
to the keyboard, an action comprising a rail 
member longitudinally inclined Substantially to 
follow the inclination of the said strike line and 
presenting longitudinal seating faces which are 
also transversely inclined towards the plane of 
the said strings, a plurality of pivotal hammers, a 
plurality of pivotal Wippens and hammer-flanges 
and Wippen-flanges mounted on the respective 
Seating faces of Said rail member, each of Said 
flanges having a prong formation which is con 
structed for the pivotal mounting of a hanner 
or a Wippen. On an axis disposed at right-angles 
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3. 
to side faces of said prong formation, the latter 
also having said Side faces for ined to ineet Op 
posite side faces of the flange at an angle other 
than a right-angle, Said angle being Such that 
said axis lies. Substantially parallel. With Said 
plane of said strings and Substantially parallel 
with said keyboard and Such that the first 
mentioned side faces of the prong formation in 
clude between then and a portion of the corre 
sponding seating face a dihedral angle greater 
than a right-angle. 

3. An upright piano, particularly a miniature 
upright piano, comprising a Series of bass Strings 
arranged side by side in a Single plane and at 
Only a slight angle to the horizOntal and an 
action comprising hammers having a correspond 
ingly inclined strike-line, a rail member longi 
tudinally inclined substantially to follow the in 
clination of said strike-line and presenting longi 
tudinal Seating faces Which are also transversely 
inclined towards the said plane, a plurality of 
pivotal action parts, and flanges mounted Oil 
said Seating faces, Said flanges each having a 
prong formation which is constructed for the 
pivotal mounting of one of Said action parts and 
has side faces formed to meet opposite side faces 
of the flanges at an angle other than a right 
angle, said angle being Such that the pivotal axis 
of said action part lies substantially horizontal 
and substantially parallel with said plane of Said 
StringS. 

4. A piano action as claimed in claim 2, in 
Which the dihedral angle for the Wippen-flanges 
is different from that for the hanner-fanges. 

ARTHUR, EDWARD HEALEY. 


