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1o all whom it may concern:

Be it known that I, Nmrs BryaxT, a
citizen of the United States, residing at Bat-
tle Creek, Calhoun county, Michigan, have
ivented certain new and useful Improve-
ments in Devices for Use in Tunine Musical
Instruments, of which the following is a
specification.

T'his invention relates to improvements in
devices for use in tuning musical instru-
ments.

My present invention is adapted for use in
substantially the same manner as the device
shown in the United States Letters Patent
No. 813,769, issued to me on F ebruary 27,
[906; and 1is, in some respects, an 1Mprove-
ment upon that device, and has certain fea-
tures added thereto. |

The main objects of this invention are:
first, to provide an improved device for use
in tuning musical instruments, which is con-
venient to use, and, by the aid of which,
such mstruments can be properly tuned by
a person unskilled in the art; second, to pro-
vide an improved device for use in tuning
musical Instruments by which the so-called
perfect and tempered intervals,—for exam-
ple, the perfect third, A to F, and the im-
perfect third, A to F, either A or F being
slightly out of tune, or “tempered ? —may
be easily demonstrated; third, to provide an
tmproved device for use in tuning musical
Instruments, and the like, which is simple
and economical in structure and Very con-
venient to use.

Further objects, and objects relating to
structural details, will definitely appear
from the detailed deseription to follow.

I accomplish the objects of my invention
by the devices and means described in the
tollowing specification.

The invention is clearly de
ed out in the claims.

A structure embodying the features of my
invention is clearly illustrated in the accom-
panying drawing, forming a part of this
specification, in which,

Figure 1 is a detail plan of a device em-
bodying the features of my mvention, parts
being broken away to show structural de-
tails; Fig. 2 is a front elevation thereof,
with parts broken away; Fig. 8 is a cross
section, taken on a line corresponding to
lime 3—3 of Figs. 1 and 2; Fig. 4 is an en-
larged detail section, taken on a line corre-

i

ned and point-

sponding to line 44 of Fig. 1; If1gs. 5 and
6 are enlarged longitudinal sections of the
reed plates 22 and 93, respectively, and Fig.
¢ 1s an enlarged detail section showing the
arrangement oi the resonator.

In the drawing, similar numerals of rvef-
crence refer to similar parts throughout the
several views, and the sectional views are
taken looking in the direction of the little
arrows at the ends of the section lines.

Referring to the drawing, T provide a reed
block or box 1, having a series of reed cham-
bers 2 therein. The reed plates 3 ave slipped
into suitable grooves formed in the vertical
walls 4 of these chambers. Each reed cham-
ber 1s provided with a delivery opening 5,
the same being preferably locafed above the
rear end of the reed, as clearly appears from
I1g. 1 of the drawing.

The reed block is provided with a face-
plate 6, having a series of air supply pas-
sages 7, arranged to deliver to the several
reed chambers. This face-plate is prefer-
ably detachably secured to the reed block
by means of the screws 8, and closes the outer
ends of the reed chambers, except through
the supply passages. By this arrangement,
I secure a structure which is simple to pro-
duce and assemble, the reed plates 3 being
siipped into place from the front end of
the block, and being held in blace, when the
chamber is closed, by means of the face-
plate. 1 also preferably provide the block
with a pair of chambers, each acapted to
receive two reeds, the object of which will
be pointed out later. The walls in these
chambers co-act with the chamber walls 4 in
supporting the reeds. The air is preferably
delivered to the reed chambers by means of
a suitable tube, as 11, which is provided with
a tip 12, adapted to be inserted into one or
another of the supply passages 7 for the reed
chambers.

The air may be supplied by a bellows, as is
Ulustrated in my patent hereinbefore re-
terred to, or, it may be supplied by the opera-
tor blowing into the tube, which tube is pref-
erably provided with a suitable mouth-piece,
as 13, which method is found entirely prac-
ticable in practice and is the method usu-
ally employed by me. Adjacent to the de-
livery end of the air supply tube 11, and
preferably mounted on the tip 12, T arrange
a chamber 14. This chamber or enlarge-

- ment 1n the air tube allows the reed to vi-
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brate under sustained pressure and 1ts nat-
ural periddicity of movement 1s 1n nowise |

interfered with. The main function of this
chamber or enlargement in the air delivery

‘passage is to permit the reed to vibrate

freely and emit its natural tone under sus-
tained pressure, when the air is supplied to
the reed through a long passage of small
caliber. The enlargement or chamber 14,
however, performs the additional function
of a water-trap for collecting the moisture
from the air passing to the reed chambers,
and prevents its interfering with the action

of the reeds, or causing the reed block,—
which I preferably form of light wood,—to

become swollen or distorted.

I preferably provide the chamber 14 with
deflecting plates 13 and 16, one of the ce-
flecting plates 15 being arranged to receive
the impact of the air delivered from the tube
11, and the other being arranged in front of
the tip 12; the front plate 15 is arranged to
deflect the air against the plates 16, and the
plates 16 are arranged to deflect the air

against the rear plate 15. By this simple

means, the moisture is largely precipitated.
If desired, the chamber might be provided
with a hygroscopic or absorbent material,
which would further dry the alr passing
therethrough.

In the structure shown in my patent here-
inbefore referred to, I provided a relief vent
opening for each of the air delivery pas-
sages, so that the reeds could vibrate freely

" under pressure in the small reed chambers.

This arrangement is, however, somewhat de-
fective on account of the escape of alr on 1ts
way to the reed, thereby requiring a greater
supply of air and more pressure to cause the
reed to “ speak,” and also rendering 1t more
difficult to maintain a reasonably continu-
ous or sustained tone when blown with the
mouth than in my present device, which I
find is entirely effective in permitting the
reed to vibrate freely, and the reeds may be

caused to “speak” with comparatively hittle

air supply. -

I preferably provide my improved reed
block or box with thirteen 1ndependent
reeds,—that is, thirteen reeds arranged 1n
independent chambers. These reeds can be
arranged to include what 1s known to mu-
sicians as the “equal temperament ", the sev-
eral reeds being tuned or adjusted to pro-
duce the exact tone desired.

If desired, air may be supplied to a pair of
the reed chambers simultaneously bymeans of
the fork 20, having tips 21 adapted to be 1n-
serted into the air passages 7, the fork being
adapted to be slipped upon the tip 12 of the
alr supply chamber 14.

The device 1llus-
trated comprises F, ¥ sharp; G, & sharp; A,
A sharp; B; C, Csharp; D, D sharp; I and
F. A ‘piano-tuner usually lays the founda-

tion for his temperament In ‘the middle of ;

906,608

the key-board, beginning with the note called
“middle C”, which is first tuned to a tun-
ing fork or pitch pipe. F, below middle €,
is then tuned, not to a perfect fifth, but
slichtly sharped, until there result three
beats in five seconds. Next, the fourth below
middle C, which is G, is tuned, slightly fiat

£oom where it would stand if it were to form

a perfect or pure fourth with C, until there
results one beat per second. All fourths and
Afths within the octave where the founda-

" tion for the temperament is laid must like-

wise be tuned with slight imperfection. By
so doing, the result is a perfect octave when
the temperament is finished. This 1s neces-
sary to produce harmony in all the octaves
and complete the tuning and requires a deli-
cate musical sense, skill and experience, and
the most careful attention.

As a guide for the operator, I preferably
provide my improved device with means for
producing the so-called “tempered” and
“perfect” musical intervals, and demon-
strating to the operator by means of beats
and the absence of Leats the difference i
sound between the perfect intervals and the
properly tempered intervals,—as, for exam-
ple, the perfect third, A to I, and the 1mper-
fect third, as A to I, either A or ¥ being
slightly out of tune. This I preferably ac-
complish by providing chambers 9 adapted
{o receive two reeds, one of the chambers,
which I have designated in the drawings as
perfect third,—containing a pair of per-
fectly

tuned reeds, as A and I'; and the
other,—which I have designated in the draw-
ings as the tempered third,—containing a

pair of reeds, as A and ¥, one or the other

being slightly out of tune, so that, when they
are caused to speak together, beats are pro-
duced wherebv the operator may be guided.
T preferably provide the chambers 9 with
partition-like supports 10 grooved to receive
the edges of the reed plates.
1t is, of course, desirable that the regu-
larity of the beats may be maintained with
varying air pressures. Lt is known that the
vibration rate of a freereed sounded by an air
current decreases slightly, as the air pressure
is increased from the sounding point to a
maximum. The percentage of this decrease
for a given change of air pressure 18 pro-
nortional to the sensitiveness or the reed,—
that is, if the reed be made sensitive to the
air current, so that it responds with a shight
air pressure, its percentage of change in vi-
bration with a given increase In air pressure
will be greater than that of a reed adjusted
to respond less quickly, or a less sensitive
reed. ,
Tn order to make the percentage of change
in vibration rate, for any given changein ain

pressure, substantially equal in both reecs,

which T arrange in the so-called tempered
third chamber, so that the rate of the nat-
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ural beats shall be constant under increasing
Or varying air pressure, L augment the rate
of the change in the lower pitched and
heavier reed until it shall parallel and keep
pace with that of the higher pitched and
lighter reed. This I accomplish by increas-
Ing its sensitiveness to such a degree that it
will sound first when the air current is sup-
piled to the chamber, both reeds, of course.
bemng acted upon by the same current or
pressure. 1 preferably accomplish this re-
sult by springing the tongue of the higher
reed 23 away from the plate, which acts to
decrease its sensitiveness,—that is, it speaks
less quickly, so that the lower reed 22, whose
tongue 1s lett normally comparatively close
to the reed opening and is therefore more
sensitive than the higher reed, is sounded
irst.  The sounding of the lower reed first
with the smallest amount of air pressurve
that will cause both reeds to speak is the
test or guide I use in practice to determine
when the proper degree of augumentation in
the rate of change in the lower reed has
been reached to make it the same as the rate
of change in the higher reed. In Figs. 5 and
6 of the drawing, I illustrate the relative po-
sitions of the tongues of the reeds 22 and 23,
the tllustration, however, being exaggerated
to show the 1dea clearly. Also the tip of
the higher reed is preferably curved slightly
outward toward the air currvent approach-
nge 1t.

The exact amount of difference in sensi-
tiveness between the two reeds necessary to
hold the beat rate constant under varying
pressure 1s easily determined by experiment.

I preferably amplify the beats of the im-
pertect third by means of a properly tuned
resonator, as 17, the same being tuned to
amplity certain particular tones desired, so
that the beats between them may be heard
with great distinctness. The resonator is
provided with an opening 17" arranged to
register with one of the openings 5 of the
chamber 9 containing the reeds tuned to
give the tempered interval. The resonator
17 1s preferably provided with a delivery
tube 18 having ear tips 19. This conveys the
beats to the ear of the operator with great
digtinctness. By this means, I clearly dem-
onstrate to the operator, by means of beats
and the absence of beats, the perfect and
tempered mntervals, so that he may be guided
thereby in tuning an instrument.

1 have illustrated and described my im-
proved device for use in tuning musical in-
struments 1n detail in the form preferred by
me on account of its structural simplicity
and economy, and its convenience in use. I
am, however, aware that it is capable of very
oreat variation in structural details without
departing from my invention, and T desire to
be understood as claiming the same broadly,
as well as specifically, as illustrated.

|

Having thus described my invention, what
I claim as new and desire to secure by Let-
ters Patent is: | |

L. In a device of the class described, the
combination of a reed block or box, having
a plurahty of unconnected reed chambers
therein; delivery openings for said cham-
bers; reeds arranged in said chambers; air
supply passages for said chambers; an air
supply pipe; delivery tips therefor adapted
to be inserted into said air supply passages
of said reed block; and an enlargement or
chamber for said air supply pipe arranged
at the delivery end thereof.

2. In a device of the class described, the
combination of a reed block or box, having
a plurality of unconnected reed chambers
therein; delivery openines for said cham-
bers; reeds arranged in said chambers; air
supply passages for said chambers; an air
supply pipe; a delivery tip therefor adapted
to be inserted into said air supply passages
of said reed block; and an enlargement or
chamber for said air supply pipe arranged
at the delivery end thereof.

5. In a device of the class described, the
combination of a reed block having a plu-
rality of unconnected reed chambers there-
in; reeds arranged in said chambers:; and
means for delivering alr to said chambers
having an enlargement adjacent to said reed
chambers.

4. In a device of the class described, the
compination of a reed block or box having
a reed chamber therein; a delivery opening
tor said chamber; a plurality of reeds of
different pitch arranged in said chamber; a
resonance chamber to which said delivery
opening in said reed chamber delivers,
mounted upon said block; an air supply
pipe adapted to be connected to said reed
chamber; and an enlargement or chamber
n sald air supply pipe arranged at the de-
livery end thereof.

9. in a device of the class described, the
combination of a reed block or box having
a reed chamber therein; a delivery opening
for said chamber; a resonator to which said
delivery opening in said reed chamber de-
livers, mounted upon said block; an air sup-
ply pipe adapted to be connected to said
reed chamber; and an enlargement or cham-
ber in said air supply pipe arranged at the
delivery end thereof.

6. In a device of the class described, the
combination of a reed block or box, having
o reect chamber therein; a delivery opening
tor said chamber; a pair of reeds of differ-
ent pitch arranged in said chamber: and an
a1r supply pipe adapted to be connected to
sald chamber, said air supply pipe having
an enlargement or chamber therein, for the
purpose specified.

7. In a device of the class described, the
combination of a pair of reed chambers; a
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pair of reeds of different pitch arranged 1n
one of said chambers, said reeds being “uned
to g1ve a pertect 111tewal, a palr of reeds of
different pitch arranged 1n the other of said

chambers, smd reecls bemﬂ tuned to give an
1mpe1'*iect mterval, such interval bemo sub-

stantially the same as the perfect interval;

and an air supply pipe adapted to be alter-
nately connected to said chambers. '

8. In a device of the class described, “the
combination of a pair of reed cnamabersj 2
pair of reeds of different pitch arranged 1n
one of said chambers, said reeds being tuned
to give a perfect interva [5 a pair ot reeds of
different pitch arranged in the other of said
chambers, said reeds bemﬂ tuned to give an
111’1perfect imterval ; such mterval bemo sub-
stantially the same as the pertect interv al;
and means for delivering air to said cham-
bers, for the purpose Speelﬁed

9. Tn a device of the class described, the
combination of a reed chamber; and a pair
of reeds of different pitch arranged in said
chamber, said reeds being tuned to give an
1n1136rfeot or temmpered interv al, the lower
reed being mace more sensitive than the
other, for the purpose specified.

10. In a dewce of the class descrlbed the
combination of a reed chflmber, a pair of
reeds of different pitch arranged in said
chamber, said reeds being tuned to glve an
1111perfect or tempered Interval, the lower
reed bemge made more sensitive than the
other; and a resonance chamber to hich
said reed chamber is connected.

11. In a device of the class described, the
combination of a reed chamber; a pair of
reeds of different pitch "l]f‘l‘lIlOed in said
chamber, said reeds being tuned to oive an

'11111)e1"fect or tempered 111terval the lower

reed being made more sen81t1Ve than the
other;

- nected

and a resonator tuned to amplify |

006,608

the beats produced by the said imperfectly
tuned reeds.

12. In a device of the class described, the
combination with a pair of tone- producmﬂ
devices, such devices being tuned to give a
temper ed interval and furnishing upper
partials, whereby, when amultaneously
sounded, beats are produced, of a resonator
tuned to amplify those upper partials. -
- 13. In a device of the class described, the
combination with a pair of reeds ot different
pitch, said reeds being tuned to give a tem-
pered interval, the lower reed be1110 more
sensitive than the higher, whereby 1t “sounds
irst under the same air pressure; and means
for simultaneously supplying air under
equal pressure to said reeds.

14. In a device of the class described, the
combination with the reed chambers, of air
supply passage therefor; an air supply pipe;
a chamber at the dehvely end of said air

supply Ppipe; a tip carried by said chamber

adapted to be inserted in said air supply
passages, said tip projecting into said cham-
ber; ELlld a plurality of deflecting plates ar-
ranged in said chamber, for the purpose
spectiied.

15. In a device of the class described, the
combination with the reed chambers, of air
supply passages therefor; an air supply
pipe; a chamber at the dehvery end of said
1T qupply pipe; a tip adapted to be con-
to said air supply passages, and a
plurality of deflecting plates arranged In
said chamber, for the purpose Speclﬁed

Tn witness whereof, I have hereunto set
my hand and seal 1n the presence of two wit-

nesses. '
NILES BRYANT. [L.s.]

Witnesses:
Burrrrr FHAMILTON,
Braxca Rarapun.
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