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7 Claims. (Cl. 84-1.04) V 
My invention relates to musical instruments, 

and more particularly to a musical instrument 
comprising a Series of rods and a Series of per 
cussion means therefor, in combination with elec 
tronic pick-up devices and amplifying means. 
An important object of the invention is to pro 

wide rods that nay be tuned for fundamental 
and overtones or harmonic tones individually in 
a Very accurate manner. 
Another object of my invention is to provide 

such rods in which the fundamental can be 
changed. 
My invention also has for its objects to provide 

a musical instrument that is positive in opera 
tion, convenient in use, economical of manufac 
ture, relatively simple and yet producing fine 
musical tones. 
The invention also comprises novel details of 

construction and novel combinations and ar 
rangements of parts, which will more fully appear 
in the course of the following description. How 
ever, the drawings merely show and the following 
description merely describes one embodiment of 
the present invention, which is given by way of 
illustration or example only. 

In the dra Wings, like reference characters 
designate similar parts in the several views. 

Figure 1 is a broken elevation of an embodi 
ment of my invention looking in the direction of 
the arrows - of Figure 3. 

Figure 2 is a section taken along the line 2-2 
of Figure 1 looking in the direction of the arrows. 

Figure 3 is a plan View of an end portion 
of Such embodiment. 

Figure 4 is a Section taken along line 4-4 of 
Figure 2. 

Figure 5 is an enlarged elevation partly in 
Section of a portion of a damping device com 
prised in this embodiment. 

Figure 6 is an enlarged section taken along 
the line 6-6 of Figure 2. 

Figure 7 is an enlarged section taken along the 
line - of Figure 2. 

Figures 8 and 9 are sectional views of details 
which will hereinafter be more fully described. 

Figure 10 is a broken elevation of a modified 
actuating means for the damping device. 

Figure 11 is a digrammatic sketch showing part 
of the electric circuit of the embodiment. 

Figure 12 is a modified actuating means. 
Figure 13 is a further diagram of wiring em 

ployed in the embodiment. 
Figure 14 is a perspective view of a modified 

construction of a rod. 
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reference number 5 generally designates frame 
work upon which and within which is mounted 
my presert musical instrument. The frame 5 
includes a base (6, top bars T and a cross Sup 
port f8, mounted on cleats 9 within the frame. 
Supported on the under side of the bars it is 

a Series of rods 2, Sipported at their nodal 
points. One end of each rod 20 has a string or 
cord 2 passing through a transverse opening 22 
substantially at ore of the nodal points of the 
rod 23. The String 2 is in turn tied to brackets 
23 on the under side of the bars 7, as best shown 
in Figure 6. Tie rods 2 are supported at the 
nodal points at the opposite end, by resting the 
bar 26 upon a non-metallic spool 24, which is 
supported on a bracket 25 by means of a string 
or cord 26, passed through a longitudinal passage 
in the spool 24, as best shown in Figure 7. The 
strings or cords provide fiexible, non-rigid Sup 
ports for the rods. The word "string' in the 
hereunto appended claims is to be interpreted 
to include the Word 'cord.' 
The rods 23 are of unique structure. They are 

cylindrical fron, end to end and have been turned 
to produce a reduced diameter 27 at the central 
portion thereof. The reduced portion a pro 
duces an overtone or harmonic tone when the 
rod is Struck a percussion blow. 
To produce a fundemental tone, the rod has a 

circumferential groove 28 substantially in the lon 
gitudinal center of the rod. The groove 28 may 
likewise be placed in the rod by turning. It will 
be noticed that the reduced portion 27 and groove 
28 are simply means for providing harmonic or 
overtOnes, and fundamental tones. This particu 
lar construction is economical because it is possi 
ble to fabricate the rods 20 from cylindrically 
shaped Stock and by merely turning same on a 
lathe. Moreover, no dies or castings are required. 
Due to their compactness, a minimum amount of 
material and weight is required. However, ex 
cellent tone quality and uniformity are produced. 
More specifically referring to the tuned rods 20, 

it Will be noted from Fig. I that the circumferen 
tially reduced centrally located portion 27 of each 
rod extends approximately one-third of the length 
of the rod, and that the tuning groove 28 is lo 
cated precisely in the center of the reduced portion 
27. It should be borne in mind that to avoid dis 
cords and disagreeable distortion in use with an 
electronically amplified unit, as distinguished 
from an acoustic type instrument With resonators, 
it is highly important that each of the tone pro 
ducing rods 20 have its harmonic tone tuned in 

Referring more in detail to the drawings, the 55 double octave relationship to its fundamental or 



2 
key tone. The proposed construction of the rods 
20 with their reduced portions 2 and grooves 28, 
permits of economical production to roughly tuned 
state with but slight fine tuning in the following 
3e 
A uniform cylindrically-shaped rod 20 of appro 

priate length and diameter having been selected, 
it is, for rough tuning grooved or reduced for one 
third of the length thereof centrally between its 
ends, as at 27. As the diameter of this portion 27 
becomes less, both the fundamental and the most 
predominant harmonic tone become lower in 
pitch. However, the fundamental tone pitch be 
comes lower more rapidly than the harmonic, so 
after a certain diameter of the groove 2 is ap 
proached, the harmonic and fundamental tone 
are approximately in the same pitch, except that 
the lowered harmonic is two octaves higher than 
the lowered fundamental tone. This operation 
preferably proceeds no further than a point where 
the pitch of the fundamental tone is still slightly 
higher than that of the harmonic. The fine tun 
ing is then readily and easily accomplished by a 
Second groove of a definite width in the exact cen 
ter of the first groove or reduced portion 27, in 
the rod, by Which to lower the fundamental tone 
only, without affecting the harmonic tone. This 
makes it possible to tune the rod in exact double 
Octave relationship by production methods which 
have heretofore been almost impossible, due to the 
critical nature of the other types of tuning. If, 
however, the operator tuning the rod accidentally 
makes the second groove 28 too deep, thus making 
the fundamental tone too low in pitch, it is still 
possible to bring the rod back to double octave 
pitch. This is done by means of two additional 
grooves 90 and 9 at opposite ends of reduced 
portion 27. This lowers the harmonic pitch to 
the same extent as the fundamental. This makes 
the Whole rod flat with respect to the required 
note, but in double octave pitch. It is then a sim 
ple matter to sharpen the rod by grinding off a 
Small amount of material from the end portions 
thereof to bring the rod back into exact pitch. 
Hammers 29 are arranged along frame means 

30 below the rods 20 respectively. The hammers 
29 have felt or other suitable percussion heads 3. 
Upright, fabric padded pins 32 on a frame head 
33 separate the hammers from each other and 
maintain their alignment. The hammers 29 are 
Supported by axially alined coil springs 34, whose 
opposite ends are frictionally maintained in alined 
openings 35 and 36 in the frame member 30 and 
in the abutting face of each hammer 29, as best 
shown in Figure 8. It is believed clear, especially 
from Figure 4, that the hammers may be stag 
gered from opposite frame members 30. 
Actuating means for the hammer comprises 

push rods 3 which have adjustable tips 38, held 
in place by set screws 39. The adjustable tips 38 
afford contacting means for the hammers 29, as 
Suggested by the broken lines 40 in Figure 2. 

'Tilt: lower ends of the connecting rods 37 have 
Sping connections 4 with cores 42 of solenoids 
43. Cushions 44 are provided to dampen the de 
Scent of the cores 42 when the solenoids 43 are 
de-energized. When the solenoids 43 are ener 
gized, the cores 42 rise therein, causing the ham 
mer 29 to strike its respective rod 20, through the 
intermediary of the push rod 37. The solenoids 
3 are arranged vertically in a support 66, and a 

cable 97 carries wiring for the solenoids. 
Magnetic pick-ups are provided to pick up the 

vibrations caused by the hammers striking the 
rods 20. Electro-magnets 45 depend above the 
rods 20 respectively with set screws 46 adjustably 
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2,352,438 
supporting the magnets 45 the desired distances 
above the rods 20, by means of supporting bars 4. 
Brackets 48 support the set screWS 46. Suitable 
felt or other non-metallic material 49 may be used 
between the set Screws 46 and the Supporting 
bars 47. 
The coils 45 are connected. With a Suitable vac 

uum tube amplifier 50, which in turn is connected 
with a loud speaker 5?, as suggested in Figure 13. 
The construction of the annplifier 50 and loud 
speaker 5t are well known to those skilled in the 
art, so further illustration of same is believed 
unnecessary. 
Means for actuating Solenoids 43 is diagram 

matically shown in Figure li. Such means in 
cludes keys 52 which respectively connect with 
the solenoids 43. A source of electrical energy is 
indicated at 53. Normally spaced contacts 54 are 
closed. When the key 52 is noved downwardly 
about its pivot 55. Engagement of the contacts 
54 with each other closes the circuit of the sole 
noid 43, which causes the core 42 to push the rod 
3 upwardly. Any Suitable resistors may be used 
in the circuits respectively, if desired, to minimize 
arcing and thereby substantially eliminate radio 
frequency interference. 
A mechanical hammer-actuating means is 

shown in Figure 12. In this form, key 56 is piv 
Otally mounted at 57 and in turn depresses a con 
necting rod 58. A bell crank 59 connects the rod 
58 with push rod iO, which operates to move the 
hammer 29 to a Striking position, similar to the 
push rod 37. An arm 6 pivotally supports the 
bell Crank 59. A guide 62 directs the lower end 
of the push rod 60 and a cushion 63 dampens 
the downward movement of the rod 60. 

Damping means are provided for the rods 20. 
Such means comprise a felt cushion 64, which, 
in tile damping position, engages the end of the 
rod 20. A head 65 carries the cushion 64. Wires 
6 are mounted on levers 68, which are pivoted 
at 69 on the cross Support 8. A plate 70 extends 
longitudinally of the frame and engages depend 
ing arms of the levels 63. The felt cushions 
72 may be provided on the arms facing the 
plate T0. Fingers 3, Supporting the plate 70, 
are pivoted on the underside of the cross sup 
port 8, as suggested at 74. 

Flat Springs 75 urge the levers 68 and thereby 
bring the cushions 64 to a damping position. 
A laterally extended arm 76, as best shown in 

Figure 2, is fastened to a connecting rod 7T. The 
upper end of the rod 7 is threaded. Leather 
Washers 8 and 79 are screwed upon the threaded 
end of the rod Ti. The arm 73 and resilient 
Washer's B) are disposed between the leather 
Washers 8 and 79. A solenoid 8 is arranged 
to actuate its core 82 upward, which, in turn is 
Connected to tine rod 7. Thus when the sole 
noid 8 in energized, the core 82 rises, thus ro 
tating the lever 68 in a counter-clockwise direc 
tion around the pivot 69, as shown in Figure 2, 
Which removes the damping cushions 64 from 
the rods 20. When the Solenoid 8i is de-ener. 
gized, the Springs 5 move the cushions 64 back 
to their damping positions, and the core 82 de 
Scends to its original position. 

If desired, the damping means may be operated 
mechanically. A pedal 83 is pivoted at 84 and 
Connected by Set Screw 85 to the rod 7T. Thus 
by depressing tile curved end of the pedal 83, 
rod li is raised, thereby removing the damping 
IleanS froin the bars 20. 
A damping key 86 is pivoted at 87. Contacts 

88 are closed when the key 86 is depressed. The 
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contacts 88 are in a circuit including the Source 
53 and the solenoid coil 8A. Thus depressing the 
key 35 closes the circuit of the solenoid coil 8, 
Which releases the danping means. 
One of the advantages of my present Construc 

tion is that the fundamental can be changed. 
This is done in a very simple manner, to-Wit: 
turning one or more additional circumferential 
grooves 9 and i at one or both sides of the 
Original fundamental groove 23, as shown in Fig 
ure 4. The changing fundamental groove or 
grooves is preferably at the end or ends of the 
harmonic groove, as shown in Figure 14. When 
this additional fundamental groove or these ad 
ditional fundamental grooves are cut as Stated, 
the harmonic becomes flat to the same extent as 
the fundamental. Then by grinding of a rela 
tively small amount from both ends of the rod 
2, the entire rod can be brought back into cor 
rect pitch. 

In the operation of my device it is understood 
that a series of keys 52, forning a key-board, 
are operated by the person playing the instru 
ment. Each of the keys 52 controls the hannes 
opposite a different one of the rods 2, through 
the intermediary of the Solenoid coils 3 and 
push rods 3. 

Vibrations are set up in the rods 20 by Strik 
ing Sane With the hanner heads 3. These Wi 
rations are 

eiectro-magnetS 45, Since the rods are in the 
magnetic fields of the magnets 45. These picked 
up Vibrations are amplified and reproduced 
through the lold Speaker of the instrument. The 
Volume of the vibrations that are picked up by 
the magnetS 45 Inay be increased by placing the 
magnets 85 closer to the bars 29. The deeper 
the fundariental groove, the OWer is its tone. 

It is believed clear from the foregoing descrip 
tion, that the damping means may be released 
electrically by means of the key 35 or mechani 
cally by means of the pedal 83. IVoreover, the 
keys 52 can operate the hammers mechanically, 
as Suggested by the hookup in Figure 12, or elec 
trically by the Solenoids 43. 
Each rod is tuned With the harmonic tone 

tWO OctaVes above the fundamental tone or fre 
quency. The pitch or tone of a rod in which 
the harmonic groove has been cut, as suggested 
at 2, Will not vary appreciably upon placing the 
fundamental groove therein. 
One of the advantages is that it may be op 

erated remotely by a key board Which controls 
the solenoids 43. Moreover, due to the fact, that, 
the harmonic and fundamental may be placed 
in the rods 2 by means of a lathe, great accu 
racy is obtained. 
The individual mounting brackets 23 and 25 

for the rods 2) make for easy repair and adjust 
ment. Moreover, since only a small weight is 
Sustained by each string or cord 2 and 2S, the 
life of these Strings is considerable. 
While I have illustrated and described What, 

I now regard as the preferred embodiment of 
my invention, the construction is, of course, Sub 
ject to modifications without, departing from the 
Spirit and Scope of my invention. I, therefore, 
do not Wish to restrict myself to the particular 
form of construction illustrated and described, 
but desire to avail myself of all modifications 
that may fall within the Scope of the appended 
claims. 

Having thus described my invention, what I 
claim and desire to Secure by Letters Patent is: 

i. An article of manufacture for an instru 

picked up electronically by the 
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ment employing musical tones, comprising a cy 
lindrically shaped rod having a circumferential 
groove forming a reduced portion of substantial 
length along its central portion to provide OC 
tavely spaced fundamental and harmonic tones 
When the red is struck, and the said reduced por 
tion itself being circumferentially grooved to pro 
wide uniformly pitched fundamental and hair 
monic tones winen the rod is struck. 

2. An article of manufacture for an instru 
ninent employing musical tones, comprising a cy. 
indrically shaped rod having a circumferential 
groove forming a reduced portion of Substantial 
length along its central portion to provide OC 
tavely spaced fundamental and harmonic tones 
When the rod is struck, the Said reduced por 
tion itself being circumferentially grooved at itS 
center and at least one end thereof to provide 
uniformly pitched tones in such relationship. 

3. An article of manufacture for an instru 
inent employing musical tones, comprising a rod 
cylindrically shaped from end to end, having a 
circumferential groove providing a reduced por 
tion of substantial length between nodal points 
of the rod, and having a relatively narrow cir 
cumferential groove within the base of first 
mentioned groove, the overtoine and fundamental 
tone provided by the grooves being substantially 
tured to each other in octavely spaced relation. 

4. An articie of manufacture for an instru 
ment enploying musical tones, comprising a cy 
lindrically shaped rod having a circumferential 
groove forming a reduced portion of substantial 
length, and the rod being further circumferen 
tially reduced within said groove until the over 
tone and fundamental tone of the rod are Sub 
stantially in tune With each other. 

5. A musical member for percussion musical 
instruments, consisting of a cylindrical rod hav 
ing interinediate the ends thereof a Substantially 
reduced, elongated cylindrical section, said re 
duced section being provided with a relatively 
narrow annular groove therein Centrally between 
the ends tiereof, and said reduced section being 
otherwise of the same diameter substantially 
throughout its length. 

6. A musical member for percussion musical 
instruments, consisting of a cylindrical rod hav 
ing intermediate the ends thereof a substantially 
ireduced, elongated and concentric cylindrical 
Section, said reduced section being provided with 
relatively narrow annular grooves at spaced 
jointS if its length, at least one of Said grooves 
being located centrally of the ends of the reduced 
Section, and said reduced section being otherwise 
Of Substantially uniform diameter between said 
grooves and throughout its length upon opposite 
Sides of Said central groove. 

7. A musical member for percussion musical 
instruments, consisting of a cylindrical rod pro 
Vided with a circumferentially reduced portion 
centrally between end portions of the rod and 
extending therealong for approximately one 
third of the length of the rod, said reduced por 
tion being of a diameter adapted to roughly low 
er both fundamental and harmonic tones to a 
point Where the fundamental tone is pitched 
slightly above two octaves below the harmonic 
tOne, the said reduced portion being provided 
Centrally between the ends thereof with a cir 
Cunferential turning groove effective to inde 
Rendently lower the fundanental tone precisely 
to the Sane pitch as the harmonic tone. 

JOHN O. HRUBY, JR, 


