
Jan. 10, 1950 J. K. MASON 2,494,251 
MUSICAL INSTRUMENT 

Filed Feb. 24, 1947 2 Sheets-Sheet l 

g 
S. 
I 
I A. I RE Roy 

s 

Zazzieszézos. 
Vee-Szed Zized A4esosa, 

e/7aazodiaeas 

  

  

  

  

    

  

  

  

  



Jan. 10, 1950 

Filed Feb. 24, 947 

SES 

s 

5. I O N-all V 
e (S) Silua 
E. 
K'i k: R N S. 

VS $ SSS is 
ta- Art (NS 

S) \s y 
O) - e. Ret is 

Essee 

V 

J. K. MASON 

MUSICAL INSTRUMENT 

I 

| a 

2,494,251 

2 Sheets-Sheet 2 

Zazzyea2azaag: 
Veszea A1aza22 AZaesoaia, 

-2- 4. 2-2 
u/7ZZzos azezys 

  

  

  

  

  

  

  

  

  

    

  



Patented Jan. 10, 1950 2,494,251 

UNITED STATES PATENT OFFICE 
2,494,251 

MUSICAL INSTRUMENT 
Jasper Karl Mason, Warner, N. H. 

Application February 24, 1947, Serial No. 730,36 

8 Claims. (C. 84-382) 
1. 

This invention relates to musical instruments 
and pertains more particularly to an improved 
wind instrument in the nature of a clarinet hav 
ing key-operated valve for opening Or closing a 
plurality of tone holes. 
The principal purpose of the invention is to 

provide a clarinet or similar instrument with im 
proved means, herein designated as “tracker 
mechanism,” connecting the keys with the re 
Spective tone hole valves, in Such a manner that 
the keyboard may be composed entirely of keys 
and with no finger holes to cover and may be 
Consolidated for convenient operation by the 
musician, regardless of the location of the tone 
icles and their control valves. An instrument. 
equipped With the novel tracker mechanism may 
thus be designed to afford optimum musical range 
and quality without sacrifice of ease and simplic 
ity of fingering, for the keys may be compactly 
located in such relative positions as best-suits the 
convenience of the operator, while the-tone holes. 
may be disposed along...the length, and periphery 
Of the Wind tube; at. Such positions as dictated by 
the pitch and musical compass of the: instrument 
Without limitation as to facility or convenience. 
in the matter of fingering. 

Heretofore, such wind instruments have been 
equipped with, tone holes to be closed by the 
fingers and with keys connected by levers or bars. 
of Various lengths and designs with the tone hole 
Valves of the instrument and hence. engendering 
Ynechanical Complexity and noisy operation. In 
low pitched instruments, for example, the neces 
Sary Spacing between the tone, holes is particu 
larly wide and the valve keys for the lower regis 
ters to be brought into positions convenient to the 
finger reach of the operator require the introduc 
tion of extended mechanisms whose design adds: 
Undesirable Weight to the instrument, 
These objections and inconveniences are obvi 

ated by providing a compact instrument, equipped 
With a series of tracker rods, or, slides for operat 
ing the valves, and the keyboard of the improved 
instrument may be arranged withfull regard to: 
convenience of fingering, whether the operator's 
hand be large Or. Small, andlin. Such order, offin 
gering as to accord with accepted methods. The 
Wind tube may be: of Such length and contour as 
to afford the musical compass required, without 
complicating the operating: mechanism, or the 
general design of the instrument 

Additional features and advantages of the im 
proved Wind, instrument. Will, be apparent from: 
the following description of a recommended em 
bodiment. Of the invention. as shown on the ac 

10 

5 

20 

25 

30. 

35. 

40 

45 

50, 

55. 

2 
companying drawings, and will be pointed out in 
the appended claims. It will be understood, how 
ever, that the novel clarinet herein shown and 
described is merely illustrative of one type of 
wind instrument which may be equipped with 
the improved tracker mechanism, and that the 
design or structural details of the instrument as 
a. Whole may be varied within wide limits with 
out departing from the essence of this invention 
as set forth in the claims. 
In the drawings, 
Fig. 4 is a plan view of a four-octave bass clari 

net provided with my improved tracker mecha 
nism and keyboard; 

Fig. 2 is a side view of the instrument looking to 
the right of Fig.1. 

Fig. 3 is an enlarged diagrammatic, transverse 
section showing an arrangement of the slides or 
rods of the tracker mechanism with relation to 
the reversely bent tube between the courses of 
which the mechanism is located in the form here 
illustrated; 

Fig. 4. is an enlarged diagrammatic transverse 
Section showing the operative connection between 
a valve and tracker rod, certain parts beyond the 
plane of section-being omitted; 

Fig. 5 is a broken-diagrammatic side view, illus 
trating-in-simplified form typical valves and cor 
responding keys of the instrument, and the 
tracker mechanism for actuating the valves; 

Fig. 6 is a view similar to Fig. 5 and taken on 
line 6-6 of that figure; and 

Fig. 7 is a diagrammatic sectional perspective 
view showing an arrangement of bridge members 
for guiding twenty tracker rods in four banks of 
five-rods each. 

In-the-particular embodiment of the invention. 
chosen for the purpose of illustration, an “A- 
foot” bass clarinet. is designed to afford a total 
range of four octaves, and provides twenty tone 
holes with twenty keys for actuating, the twenty 
valves for the respective tone holes together with 
two, “register' holes for production of the 
twelfths of the prime-tones. It will be: appreci 
ated that such an instrument not only illustrates. 
the flexibility of the tracker mechanism which 
connects...the several keys with the several-valves, 
and its adaptability to an instrument having a 
large number of tone holes, but also introduces a 
new type-I of clarinet capable of development to 
an effective range even: greater than that of the 
illustrated instrument. 
AShere ShoWn, the portion of the tube near the 

mounthpiece provides a straight section for the 
compact; consolidated keyboard; the balance- of 



2,494,251 
3 

the tube is S-shaped, provided with three paral 
lel courses between the keyboard section and the 
bell; and the tracker mechanism is mounted on 
top of the keyboard section of the tube and ex 
tends between two of said parallel courses. It is 
apparent that the tube may have more or fewer 
bends and tone holes than in the form illus 
trated, or that it may be straight throughout its 
length when the musical compass of the instru 
ment does not render the straight tube too long 
for convenient or practical use. 
An important factor in the conception and de 

sign of an instrument equipped with a tracker 
mechanism such as herein described is embodied 
in the facility of construction engendered by the 
respective and related placements of tone holes 
and keyboard, the former being located in the 
sides of the instrument, the latter along the top 
of the keyboard section of the tube; this ar 
rangement making possible the free operation of 
respective valves without interference with the 
mechanism of other valves; the tracker rods in 
the illustrative instrument here described being 
arranged in four banks of five rods each, the two 
insidie banks being of rods extending into the 
tone hole courses of the instrument further than 
do the rods of the two outside banks, thus en 
abling freedom in the matter of connecting 
mechanisms between the rods and tone hole 
valves; and the extension upward into the key 
board of the rods in each of the four banks in 
creasing progressively from top rod to bottom 
rod, thereby permitting freedom in the matter of 
connections between tracker rods and their re 
spective keys. In addition, the arrangement of 
tracker rods thusly in parallel banks permits the 
simultaneous multiple operation of two or more 
valves by depression of a Single key or the oper 
ation of a selected valve from more than one 
key. 

It will be understood that while the illustrated 
instrument shows the tone holes as located with 
in the courses of the reversely bent Section of the 
tube, this is not to be regarded as a limitation 
to design; if desirable, the placement of tone 
holes may be extended upward into the keyboard 
section of the tube or downward by extending 
the length of the tube to whatever limits may be 
demanded by the required musical compaSS. 

It will also be understood that the diameter 
of the tube and the size and spacing of the tone 
holes, as well as the length of the tube and num 
ber of tone holes to be provided, depend upon 
the desired range and pitch of the instrument 
and are determined from calculations based upon 
experience or mathematical tables, Within the 
limits of musical accuracy. I have found that 
the instrument herein described Will perform 
satisfactorily when made from a tube having a 
unifon bore of approximtately Seven-tenths 
(0.70) inch and an outside diameter of approx 
imately seventy-five hundredths (0.75) inch, and 
when the tone holes are sized by a graduated 
sequence in four equal groups of five tone holes 
each. With a uniforn) tone hole diameter for each 
group. For example, the five tone holes for the 
lowest pitched notes may have a diameter of 
10/16'; the five succeeding higher pitched holes 
are then 9/16' in diameter; the next five are 
8/16’’; and the highest pitched five tone holes 
are 7/16' in diameter. Such grouping of the 
tone hole sizes facilitates manufacture of the 
Wind tube without noticeable in pairment of 
musical pitch or quality; but the diameters of the 
tube may be larger or smaller and the tone holes 
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4. 
may obviously be graduated in size, individually, 
if desired, and of such larger or smaller diameter 
as may be required by the particular musical 
compass selected for design. 
As shown in Figs. 1 to 4, the complete instru 

ment comprises the wind tube having a key 
board section 2 adjacent the mouth piece 3, 
and a looped Section adjacent the bellend 5. 
A frame 6 is mounted on the keyboard Section 
of the tube and a plurality of keys are suitably 
pivoted in the frame to provide a keyboard as 
Sembly. The looped or S-shaped section of the 
tube includes parallel courses 8, 9 and 20, and 
the tone holes 2 and their control valves 22 are 
located in or on these courses of the reversely 
bent tube. The tone hole openings and the 
valves are of conventional structure, the cupped 
valves having the customary pads which seat 
over the rims of the tone holes. The mouthpiece 
f3 may be a conventional clarinet mouthpiece, 
modified if necessary by altering its bore to cor 
respond with the bore of the Wind tube, or of 
Such other design as may be required for ac 
ceptable tone quality. 
The novel tracker mechanism interconnecting 

the keys with corresponding valves comprises a 
plurality of sliding bars, rods, wires or the like, 
extending through the carriage 6 and into the 
space between the courses 3 and 9 of the wind 
tube. As here shown, these slides or rods 23 
consist of relatively wide and thin metal strips 
and are arranged to be pulled by the key levers 
in actulating the valves. 
The lever arms 24 of the keys are suitably 

mounted on pivot shafts 25 pivoted at 26 in the 
sides of the frame 6; and the ends of the arms 
24 are suitably joined to this ends of the respec 
tive slides 23, preferably by a pivot joint 27, as 
best shown in Figs. 5 and 6. Depression of the 
keys SWings the lever arms to retract the slides, 
as aforesaid. 
AS also best shown in FigS. 5 and 6, the valve 

cups 22 are connected by arms 28 to pivot shafts 
29 pivoted in bosses 3 soldered or otherwise 
affixed to the tube courses 8 and 9; and the 
shaftS 29 are linked to complemental slides of the 
tracker mechanism, so that retraction of a slide 
will actuate a selected Valve, either to open or 
close the tone hole. it Will be understood that 
some of the keys of the instrument are arranged, 
on depression, to open respective valves, while 
depreSSion of other keys closes respective valves; 
and it will be appreciated that the location of 
the valves on the pivot shafts and the character 
of the linkages betWeen the shafts and the cor 
responding slides may vary according to the posi 
tion and nature of the tone hole to be opened 
or closed. 
Three typical installations are illustrated in 

Figs. 5 and 6. The valve 22a is normally closed 
and is disposed to the right of its pivot shaft 29a. 
The valve 22b is normally open and is disposed 
at the left of its shaft 29b. Both of these shafts 
may thus be connected to their respective slides 

is by a simple linkage comprising an offset link 3? 
preferably connected at 32 to a short arm 33 fixed 

Retraction of an 
aSSociated slide thus opens valve 22a or closes 
valve 22b. 

Because of the location of the normally closed 
valve 22c, an auxiliary actuating shaft 34 is dis 
posed parallel to the valve shaft 29c, the two 
shafts having complemental projecting rocker 
arms 55 and 56, respectively, normally in engage 
ment, so that upon rotation of the auxiliary shaft 
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34 in a counter-clockwise direction (as viewed in 
Fig. 6) the arm 55 of shaft 34 depresses the arm 
56 of shaft 29c, causing the latter to rotate in the 
opposite direction to open the valve 22c. The 
auxiliary shaft is connected to the slide 23c by 
link 3 and arm 33, in the same manner as the 
shafts 29a and 29b. 

Each valve is held in its normal position by a 
spring 35 fixed in one of the shaft-supporting 
bosses 30 and engaging a catch 36 on the shaft, as 
best shown in Fig. 4. Other types and arrange 
ments of resilient means for restoring the valves 
to normal position may be utilized to Suit the 
convenience of the manufacturer. 
The slides 23 of the tracker mechanism are 

preferably guided by bridge members extending 
between the tube courses 8- and 9, and disposed 
on the keyboard section 2 of the tube, if desired. 
As shown in Fig. 3, these bridges may comprise 
a central block or comb member 37 having slots 
in its opposite sides to receive the respective 
slides 23, and removable side members 38 having 
complemental slots in their inner faces. The 
side pieces 38 have ends shaped to fit against the 
tube courses 8 and 9 and are removably held 
in position against the tubes and in proper rela 
tion to the center piece. 37, by ScreWS 39. 
The tracker rods or slides are preferably are 

ranged in multiple banks, as previously explained, 
and the bridge members are designed to accom 
modate the number of rods necessary to Operate 
the valves required by the instrument. The air 
rangement shown in Figs. 3 and 4 is merely illus 
trative of an installation accommodating ten 
tracker rods in two parallel banks of five rods 
each. The arrangement shown in Fig. 7 is illus 
trative of a bridge member accommodating 
twenty tracker rods in four banks of five rods 
each. 

In Fig. 7, the bridge comprises top and bottom 
members 40 and 4 shaped to fit the respective 
tube courses 8 and 9; a center post 42 which 
slidingly fits between the members 40 and ; 
two comb members 43 and 44 which also slidingly 
fit between the members 40 and 4 on Opposite 
sides of the center post 42 and which have re 
cesses 45 on their opposite sides to provide guide 
slots for the twenty tracker rods; and side men 
bers 46 which fit against the respective tube 
courses and are fastened by screws or otherwise 
to the members 40 and 41, to retain the center 
post and comb members in operative position. It 
will be apparent that removal of the side members 
or retaining plates 46 permits the removal of the 
double comb members 43 and 44 and the center 
post 42. 
The springs associated with each valve shaft 

tend to hold the valves and keys in inoperative 
position and to draw the tracker slides away from 
the keyboard assembly. The movement of the 
rods under such spring tension is preferably 
limited by stops disposed on the slides or on the 
valve arms. As shown in Fig. 6, the slide 23c 
carries a stop member 47 engaging a bridge block 
37; and the arm 28 of valve 22b has an extension 
stop 48 engaging the surface of the tube 9. 

It will be appreciated, as aforesaid, that the 
structural details of the improved instrument are 
shown more or less diagrammatically, particul 
larly in Figs. 3 to 6, in which many of the slides 
necessary to the operation of a clarinet have 
been omitted from the views for the Sake of 
clarity. Moreover, these structural details may 
be modified to suit particular conditions or types 
of instruments without departing from the 

6 
essence of this invention as defined in the foll 
lowing claims. 

I claim: 
1. A musical instrument of the character de 

5 scribed, comprising a wind tube having a plu 
rality of longitudinally spaced tone holes, a key 
board assenbly nounted adjacent and parallel 
to One end of the tube and having a plurality of 
keys pivoted therein and Spaced longitudinally of 
Said tube, movable Valves pivotally mounted. On 
the tube for controlling the respective tone holes, 
and tracker mechanism extending longitudinally 
of the tube for operation of a corresponding valve 
upon manual depression of a selected key irre 
spective of the distance between said valve and 
key, Said tracker mechanism comprising longi 
tudinally slidable rods extending parallel to said 
tuise: a loing One Side thereof, and means connect 
ing the Several rods to their respective several 
keys and to their corresponding valves, 

2. A musical instrument of the character de 
Scribed, Comprising a Wind tube having a plu 
rality of longitudinally Spaced tone holes, a key 
board aSSembly mounted adjacent and parallel 
to one end of the tube and having a plurality of 
keys pivoted therein and spaced longitudinally of 
Said tube, movable valves pivotally mounted on 
the tube for controlling the respective tone holes, 
and tracker mechanism extending longitudinally 
of the tube for operation of a corresponding valve 
upon manual depression of a Selected key irre 
Spective of the distance between said waive and 
key, Said tracker mechanism comprising longi 
tudinally slidable rods extending parallel to said 
tube along One Side thereof, and means connect 
ing the Several rods to their respective several 
keys and to their corresponding valves, and bridge 
memberS mounted on the tube in longitudinally 
Spaced relation and having openings receiving 
Said rods for guiding sliding movement, thereof. 

3. A musical instruinent of the character de 
Scribed, comprising a wind tube having a plurality 
of longitudinally spaced tone holes, a keyboard 
aSSen by roll inted adjacent and parallel to one 
end of the tube and having a plurality of keys 
pivoted therein and Spaced longitudinally of said 
tube, nowable valves pivotally mounted on the 
tube for controling the respective tone holes, and 
tracker mechanism extending longitudinally of 

50 the tube for operation of a corresponding valve 
upon manual depression of a selected key irre 
Spective of the distance between said valve and 
key, said tracker mechanism comprising longi 
tudinally slidable rods extending parallel to said 

55 tube along one side thereof, and means connect 
ing the Several rods to their respective several 
keys and to their corresponding Valves, bridge 
members mounted on the tube in longitudinally 
spaced relation and having openings receiving 

60 said rods for guiding sliding movement thereof, 
and Springs aSSociated With said valves and hold 
ing then in inactive position, certain of said rods 
having stop members engageable with a bridge 
member to limit the movement of Said rods un 

65 der action of said springs. 
4. A musical instrument of the character de 

Scribed, comprising a tube bent upon itself to 
provide parallel courses and a keyboard exten 
sion at the mouthpiece end of the tube, longi 

70tudinally Spaced tone holes in each of said courses, 
Valves pivotally mounted on said courses for con 
trolling the tone holes, keys pivotally mounted on 
said extension in longitudinally spaced relation, 
and tracker mechanism interconnecting corre 

5 sponding keys and valves, said tracker mecha 
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nism comprising longitudinally movable rods dis 
posed between and extending parallel to Said 
tube courses and along the keyboard extension, 
and means connecting each rod to a key and to 
a corresponding valve, Whereby depression of a 
key moves one of the rods and actuates the cor 
responding valve. 

5. A musical instrument of the character de 
scribed, comprising a tube bent upon itself to 
provide parallel courses and a keyboard exten 
sion at the mouthpiece end of the tube, longi 
tudinally Spaced tone holes in each of Said 
courses, valves pivotally mounted on Said courses 
for controlling the tone holes, keys pivotally 
mounted on said extension in longitudinally 
spaced relation, tracker mechanism intercon 
necting corresponding ikeys and valves, Said 
tracker mechaniskin comprising longitudinally 
slidable rods disposed between and extending par 
allel to said tube courses and along the keyboard 
extension, and means connecting each rod to a 
key and to a corresponding valve, and a bridge 
member transversely mounted between said 
courses, said member having openings receiving 
said rods for guiding sliding movement thereof. 

6. A musical instrument of the character de 
scribed, comprising a tube bent upon itself to pro 
vide parallel courses and a keyboard extension at 
the mouthpiece end of the tube, longitudinally 
spaced tone holes in each of Said courses, valves 
pivotally mounted on Said courses for controlling 
the tone holes, keys pivotally mounted on Said 
extension in longitudinally spaced relation, track 
er mechanism interconnecting corresponding keys 
and valves, said tracker mechanism comprising 
longitudinally Slidable rods disposed betWeen and 
extending parallel to Said tube courses and along 
he keyboard extension, and means connecting 

each rod to a key and to a corresponding valve, 
and spaced bridge members removably attached 
to the tube between Said courses, Said members 
having transversely Spaced slots receiving the re 
Spective rods for guiding sliding movement there 
Of. 

7. A musical instrument of the character de 
scribed, comprising a tube bent upon itself to 
provide parallel courses and a keyboard exten 
Sion at the Inouthpiece end of the tube, longi 
tudinally spaced tone holes in each of said 
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8 
courses, valves pivotally mounted on said courses 
for controlling the tone holes, keys pivotally 
mounted on Said extension in longitudinally 
Spaced relation, tracker mechanism comprising 
fiat, Slidable rods interconnecting corresponding 
keys and Valves and extending between said 
courses and parallel thereto, and a Series of 
bridge members transversely mounted between 
Said courses and each comprising a guide mem 
ber having slots in its opposite sides for receiv 
ing the respective rods, and a side piece remov 
ably attached on the outer side of said guide 
member to close Said slots and retain the rods 
therein, Whereby sliding movement of the rods 
is guided by Said bridge members. 

8. A linusical instrument of the character de 
Scribed, comprising a tube bent upon itself to 
provide parallel courses and a keyboard exten 
Sion at the mouthpiece end of the tube, longi 
tudinally Spaced tone holes in each of said courses, 
Valves pivotally mounted on said courses for con 
trolling the tone holes, a keyboard frame mounted 
On Said keyboard extension parallel thereto, keys 
pivoted to Said frame in longitudinally spaced re 
lation, tracker Inechanism comprising flat, slid 
able rods interconnecting corresponding keys and 
valves and extending between said courses and 
parallel thereto, and a series of bridge members 
transversely mounted between said courses and 
between the keyboard frame and the instrument 
tube and each comprising guide members having 
Openings arranged for receiving the respective 
rods, a center post, and side pieces removably 
attached on the outer sides of said guide members 
to retain the said guide members and center post, 
and to retain the rods therein. 

JASPER KARI, MASON. 
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