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This invention relates to a musical toy, e. g., in the 
form of a music box, and more particularly concerns a 
novel combination of musical comb and clamping plates 
for use in a music box. 

in musical toys or music boxes of the foregoing type, 
the construction generally includes a musical comb, the 
teeth, or tines, of which are sequentially arranged and 
adapted to be successively, or in some cases simul 
taneously plucked throughout the length of the row in 
which they are arranged to produce a chosen melody. 
Music box instruments of this nature. usually comprise 
a means for selectively plucking the free ends of the 
teeth to produce a tune. One such means commonly em 
ployed comprises a cylinder with projections punched up 
from the surface thereof, and rotated by means of a driv 
ing mechanism to bring the projections on the cylinder 
into striking contact with the free ends of the respective 
teeth of the comb at selected intervals, causing the teeth 
to vibrate and produce the desired tunes. Like the notes 
of a diatonic scale, the reeds, or teeth, of the comb are 
struck at various predetermined times to produce the de 
sired melody. 

Despite the care exercised in the design and fabrication 
of such musical combs, it is often difficult to obtain the 
proper tone and volume of tone; desired for the various 
teeth, and once the comb is cut or stamped, the tones 
produced by the various teeth are essentially fixed. This 
is due to the fact that in the prior art combs, substantially 
only the teeth themselves vibrate when they are plucked, 
and the base or block of the comb to which the teeth are 
attached, being fixed to the music box frame, is Sub 
stantially prevented from vibrating, and hence is unable 
to cooperate with the respective teeth of the comb to 
produce the desired quality and volume of tone. 

It is an object of the invention to provide a musical 
comb, the teeth of which produce improved tone and 
volume of tone. 

Another object is to afford a simplified musical comb 
structure having the foregoing characteristics. 
The foregoing objects are accomplished according to 

the invention by positioning one or more clamping plates 
over the surface of the base or block of the comb, an 
edge of each of the clamping plates being positioned in a 
certain relationship to the fixed ends of the comb teeth 
or to the ends of the spaces between the comb teeth and 
adjacent the fixed ends thereof. In the instant inven 
tion, the clamping plates are free from contact with the 
comb teeth and hence, do not affect vibration of the 
teeth from this standpoint. The edge of each of the 
plates adjacent the fixed ends of the teeth is spaced a 
relatively short distance from the fixed ends of the teeth 
and from the ends of the slots in juxtaposed relation 
to said teeth. The aforementioned edge of each of Such 
plates is in the form of a curve having substantially the 
same characteristics or form as the curve defined by a 
line joining the ends of the spaces or slots adjacent the 
fixed ends of the teeth, i. e., the above curves are Sub 
stantially congruent and have approximately the same 
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contour with corresponding points on the curves being re 
spectively displaced approximately equal distances. 
The displacement of the curved edge of each of the 

clamping plates a short distance from the correspondingly 
curved edge of the comb block, according to the inven 
tion, leaves a curved section of the surface of the block 
adjacent the fixed ends of the comb teeth free- or un 
covered by the clamping plates. This section extends sub 
stantially from one side of the comb to the opposite side 
thereof. I believe that when the comb teeth are set into 
vibration, the uncovered or unclamped curved section of 
the comb block is also set into vibration along with the 
teeth. Because of this added metal the vibration of the 
teeth is affected, producing tones of improved quality and 
an increase in volume of tone. The design of the clamp 
ing plates is such as to give the proper pitch, timbre and 
loudness to the tones produced by my comb. 
Without being bound as to any theory for these im 

proved results obtained by my structure, I believe that the 
specific, design and positioning of the clamping plate or 
plates function to produce overtones which improve the 
tonal quality of the teeth when placed in vibration. Also, 
the design of the clamping plates and their location rela 
tive to the comb teeth, causing vibration of the uncovered 
section of the comb block when the teeth are plucked, as 
described above, increases the volume of the tone with 
out adversely affecting the quality thereof. 
The invention will be more clearly understood from the 

description below of a preferred embodiment taken in 
connection with the accompany drawings, wherein 

Fig. 1 is a plan view of the comb and clamping plate 
structure of the invention; 

Fig. 1a is a fragmentary section taken on line 1a-1a 
of Fig. 1; 

Fig. 1b is a fragmentary section taken on line. 1b-b 
of Fig. 1; 

Fig. 2 is a plan view of my device assembled to form 
a musical box with the top of the case broken away; 

Fig. 3 is a section taken on line 3-3 of Fig. 1 shown 
partially in full lines for clarity; and 

Fig. 4 is a section taken on line 4-4 of Fig. 1. 
Referring particularly to Fig. 1 of the drawings, 

numeral 10 represents a musical comb comprising a series 
of spaced parallel reeds or teeth 12, each fastened at one 
end 13 to a supporting member or comb block 14. Block 
14 is positioned at an acute angle to the teeth. The 
elongated teeth are of varying lengths to produce the de 
sired tones, the free ends of the teeth being in alignment 
with each other. It is understood, of course, that the 
length and location of the various teeth of the comb may 
be varied, and some teeth may have the same length as 
others. The comb may be formed by punching out the 
teeth from a single strip of sheet steel or other metal, such 
as aluminum or Phosphor bronze, and the comb, in 
cluding the teeth thereof, is of uniform thickness through 
Out. 
A pair of clamping plates 18 are positioned in align 

ment with each other and in contact with the opposite 
sides of the block 14 of the comb. The side edges 20 
and 22 and the top edge 24 of each of the plates has 
substantially the same contour as the corresponding side 
edges 26 and 28 and top edge 30 of the comb block 
E4, with the aforementioned edges of the plates spaced 
inwardly a short distance from the corresponding edges 
of the comb block. Apertures 32 are provided in the 
plates 18 to receive screws 34 of other similar fasteners 
to secure the plates on the comb and to fasten this as 
sembly to the frame of the music box mechanism as 
described more fully hereinafter. 
According to my invention it will be seen that plates 

A8 are entirely free from contact with teeth 12. The 
lower edge. 36 of each of the clamping plates 18 is 
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spaced a short distance from the fixed ends 13 of the 
teeth or from their point of attachment to comb block 
14. Also, lower edge 36 of the plates 8 is Spaced ap 
proximately the same distance from the ends 38 of 
each of the parallel spaces or slots 40 formed adjacent 
each of the teeth 12. Accordingly, it is noted that edge 
36 of the plates 18 is in the form of a continuous curve 
having the approximate, or approximately the same, cur 
vature or contour as the continuous curve represented 
by dotted line 42 formed by joining the ends 38 of each 
of the parallel spaces 46. 

I have found from experience, however, that while 
curves 36 and 42 should have a similar curvature, it is 
not necessary, and indeed it is preferred that the curves 
vary somewhat in contour as shown in Fig. 1. In a 
diatonic scale such as that used for the musical comb of 
the invention, a half tone is produced between the notes 
B and C, and between the notes E and F of each octane. 
To obtain such half tones the curves 36 and 42 are 
closer together above the ends of the slots 40 between 
the teeth 2 corresponding to notes E and F, and above 
the ends of the slots between the teeth corresponding to 
notes B and C, than at other locations along these curves. 
Thus, it is seen that the distance between opposite points 
44 and 46, 48, 50 and points 52 and 54, and points 56 
and 58, on curves 36 and 42, is smaller than that between 
other opposite points, such as 60 and 62, and 64 and 
66, on other portions of curves 36 and 42. It is noted 
that the distances between the points on curves 36 and 
42 at the half tones, i. e., the distances between, for 
example, points 44 and 46, and points 48 and 50, are 
substantially equal. The distance between curves 36 and 
42 may be changed as desired to obtain the best re 
sults, while maintaining the above noted relationship 
to produce the half tones. But this distance should 
preferably be small in relation to the distance between 
the upper and lower edges 24 and 36, respectively, of 
the plates 18. 

According to the invention, it is seen that a curved 
section 67 on the opposite surfaces of block 14 is left 
uncovered or unclamped by plates 8. This section 
extends substantially from side edge 26 of the block 
to the opposite side edge 28 of the comb block, and 
forms additions to the fixed ends of the teeth 12, which 
stiffen the teeth so as to impart a higher frequency to 
the teeth than in the case where the plates 8 entirely 
cover the comb block 4, to thus improve sharpness of 
tone. Further, the uncovered curved section 67 at the 
same time improves tonal quality by introducing har 
monics and overtones, and vibration of section 67 of the 
comb block along with the teeth produces greater volume 
of tone. 
The curves 36 and 42 may be varied slightly in con 

tour one from the other, as described above, and/or 
the distance between the curves may be altered, to obtain 
the correct pitch and timbre of tone, less damping and 
increased amplitude (loudness). The type of metal 
employed may also affect these properties. Further, 
the variations in contour between curves 36 and 42 may 
also result to some extent from imperfect cutting or 
stamping of the metal. It will be understood by those 
skilled in the art that a certain amount of trial and error 
is necessary with respect to the exact relationship between 
curves 36 and 42, and the positioning of the plates 8 
on the comb relative to curve 42 defined by the line join 
ing the inner ends of the slots between the teeth, in 
order to obtain the results desired. 
The above described comb and plate assembly is as 

sembled in a music box by positioning such assembly 
at one end of a frame 68, see Fig. 2, and fastening the 
comb 10 and plates 13 to the frame by means of the 
screws 34. The frame 68 is positioned within a hous 
ing or case 70 by means of screws or other fasteners 72 
passing through brackets 74 located along the sides of 
the frame, and into the base 76 of the housing. It is 
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4. 
seen from Fig. 4 that the lower plate 18 Separates the 
comb from the end 78 of the frame to which it is attached, 
and that the comb and its teeth 12 are out of contact with 
the frame so that the teeth are free to vibrate when 
plucked in the manner described below. 
A substantially rectangular space 86 is formed in the 

frame by the arms 82 and the cross member 84 thereof, 
and by the lower end of the comb 10 defined by the 
free ends 6 of the comb teeth A2. In this space is 
positioned a cylinder 36 mounted for rotation on an 
axle 37 journaled in end members or brackets 88 and 
39 on arms 32. The cylinder 86 is generally formed 
of a sheet metal strip which is rolled into the form of 
a cylinder, the ends of which are positioned by Suitable 
r1eans in caps 96 carrying the axle 87. While in flat 
sheet form, projections in the form of flaps or tongues 
93 are punched up from the surface of the sheet, SO 
that when the sheet is rolled into the form of a cylinder 
and positioned in frame 68 between end members 88 
and 89, these projections are in alignment with the teeth 
12 of the comb and are so spaced from each other as 
to give the desired tones when the drum or cylinder is 
rotated to bring these projections into contact with the 
free ends 6 of the teeth. The cylinder 85 is positioned 
in the frame so that the outer surface of the cylinder is 
spaced substantially parallel to a line joining the free 
ends of teeth 12, such surface being disposed a short 
distance from the free ends 16 of the teeth so that the 
projections 91 on the cylinder will pluck the free ends 
of the teeth when the cylinder is rotated. It is seen 
in Fig. 4 that cylinder 36 is positioned in the frame so 
that comb 0 is in a horizontal plane in alignment with 
a diameter of the cylinder. 
A pinion 92 for driving cylinder 86 is fixedly con 

nected axially to axle 87 adjacent one end of the cylin 
der and the adjacent frame bracket 89. Member 93 
for operating the pinion is in the form of a rod 94 
which extends through an aperture 95 in the case 70, 
the rod having a crank 96 and a handle 97 connected 
at right angles to the outer end of the crank. The 
outer end 94 of rod 94, including crank 96 and the 
handle, is located outside the case 70. At the inner 
end of the rod a worm gear 98 is provided by winding 
a wire in the form of a spiral about a portion of the rod. 
The rod 94 is positioned on a bracket 99 freely Inounted 
on axle 87, so that worm 98 is in meshing engagement 
with the teeth of pinion 92 for driving same and the 
cylinder 86, on rotation of crank 96 through manual 
manipulation of handle 97. Such operation of the han 
dle and crank brings the projections 91 on the cylin 
der 86 into Successive contact with the ends of the vari 
ous teeth 12 of the comb, to cause vibration thereof 
and produce the desired tones according to the inven 
tion. Rod 94, including the worm 98 carried thereby, 
is journaled for rotation within the aperture 95 of the 
case, and is fixed against longitudinal movement by 
bracket 99. 

If desired, instead of employing a pair of the clamp 
ing plates 18, I may use only one of such plates, or more 
than two of these plates positioned against the block 
4 of the comb, as described above, the base members 
or plates being in alignment with each other and fas 
tened to the comb in any desired manner. 

While I have described a particular embodiment of 
my invention for the purpose of illustration, it should 
be understood that various modifications and adapta 
tions thereof may be made within the spirit of the in 
vention as set forth in the appended claims. 

I claim: 
1. A musical instrument which comprises a plural 

ity of spaced parallel elongated teeth, a supporting mem 
ber for said teeth, one end of each of said teeth being 
fixed to said supporting member, the other end of each 
of said teeth being free, the line joining the ends of the 
Spaces adjacent said one end of each of said teeth de 
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fining a first curve, and a clamping plate positioned on 
said supporting member, one edge of said plate being 
spaced from said curve away from said teeth, and said 
edge defining a second curve having approximately the 
Same characteristics as said first curve. 

2. A musical instrument which comprises a plurality 
of spaced parallel elongated teeth, a supporting mem 
ber for said teeth positioned at an acute angle thereto, 
one end of each of said teeth being fixed to said sup 
porting member, the other end of each of said teeth 
being free, the line joining the ends of the spaces ad 
jacent said one end of each of said teeth defining a 
curve, and a clamping plate positioned on said support 
ing member out of contact with said teeth, said plate 
being displaced from the fixed ends of said teeth and 
leaving a curved section of the surface of said support 
ing member uncovered by said clamping plate, said 
curved section being located between said curve and 
said clamping plate. 

3. A musical instrument which comprises a plural 
ity of spaced parallel elongated pluckable teeth, a frame, 
a block for supporting said teeth, said block being po 
sitioned at an acute angle to said teeth, one end of each 
of said teeth being attached to said block, the other 
end of each of said teeth being free to vibrate, the edge 
of said block formed by the line joining the ends of the 
spaces between said teeth defining a first continuous 
curve, a clamping plate positioned on said block, said 
plate being out of contact with said teeth and one edge 
of said plate being spaced from said edge of said block, 
said plate edge defining a second continuous curve which 
is substantially congruent to and has the approximate 
curvature of said first curve, and means for securing 
said supporting member and said clamping plate in said 
frame. 

4. A musical instrument which comprises a frame, a 
musical comb, said comb including a plurality of spaced 
parallel elongated pluckable teeth of varying lengths 
forming a diatonic scale, said scale including a series 
of half tones, a block for supporting said teeth, said 
block being positioned at an acute angle to said teeth, 
one end of each of said teeth being integrally attached 
to said block, the other ends of said teeth being aligned 
with each other and free to vibrate, the edge of said 
block formed by the line joining the ends of the spaces 
between said teeth defining a first continuous curve, a 
pair of clamping plates positioned in alignment on op 
posite sides of said block, said plates being out of con 
tact with said teeth and one edge of each of said plates 
being spaced from said edge of said block, the edges 
of said plates each defining a second continuous curve 
having the approximate curvature of said first curve 
with corresponding points on said curves between the 
teeth forming each of said half tones being respective 
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6 
ly displaced approximately equal distances from each 
other, said distances being smaller than the distances 
between corresponding points on other portions of said 
curves, means for securing said block and said clamp 
ing plates in said frame, and means for selectively 
plucking the free ends of said teeth to produce a tune. 

5. A musical instrument, which comprises a frame, a 
musical comb mounted in said frame and including a 
plurality of spaced elongated pluckable teeth and a base 
member, one end of each of said teeth being fixed to said 
base member, the other ends of said teeth being disposed 
in a substantially straight line and being free to vibrate, 
the edge of said base formed by the line joining the ends 
of the spaces between said teeth defining a first undulating 
essentially ascending curve, a pair of clamping plates 
connected in alignment with each other on opposite sides 
of said comb base, one edge of each of said plates being 
free from contact with said teeth and being spaced from 
the edge of said base defining said first curve, said plate 
edges each defining a second curve having approximately 
the same contour and following said first curve, leaving 
an essentially ascending curved relatively narrow section 
of said comb base surface uncovered by each of said 
clamping plates, and a block connected to said frame, 
said comb and plates being connected to said block. 

6. A musical instrument, which comprises a frame, a 
musical comb mounted in said frame and including a 
plurality of spaced elongated pluckable teeth and a base 
member, one end of each of said teeth being fixed to said 
base member, the other ends of said teeth being disposed 
in a substantially straight line and being free to vibrate, 
the edge of said base formed by the line joining the ends 
of the spaces between said teeth defining a first undulating 
essentially ascending curve, a clamping plate connected 
to a side of said comb base, one edge of said plate being 
free from contact with said teeth and being spaced from 
the edge of said base defining said first curve, said plate 
edge defining a second curve having approximately the 
same contour and following said first curve, leaving an 
essentially ascending curved relatively narrow section of 
said comb base surface uncovered by said clamping plate, 
and a block connected to said frame, said comb and plate 
being connected to said block. 
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