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UNITED STATES

PaTeEnT OFFICE.

JOHN W. TRAINER, OF FORT WAYNE, INDIANA, ASSIGNOR TO THE FORT
WAYNE ORGAN COMPANY, OF SAME PLACE.

REED-ORGAN.

SPECIFICATION forming part of Letters Patent No. 472,201, dated April 5,1892,
Application filed October 3, 1891, Serial No. 407,635, (No model)

To all whom it may concern:

Be it known that I, JoHN W. TRAINER, a
citizen of the United States, residing at Fort
Wayne, in the county of Allen and State of

5 Indiana, have invented certain new and use-
ful Improvements in Reed-Organs, of which
the following is a specification, reference be-
ing had therein to the accompanying draw-
ings.

1o Figure 1isa central vertical transverse sec-
tion of so much of a reed-organ as is requi-
site to illustrate my invention. Tig. 2 is a
horizontal section taken on line = z of Fig. 1,
looking downward. Fig. 3isatransverse ver-

15 tical section of a reed-board; and Tig. 4 is an
elevation of IFig. 3 looking in the direction
of the arrow, part of the front wall being
broken away, Figs. 3 and 4 being intended to
assist in illustrating my invention, although

20 not exact representations of any organ as
actually built. TFig. 5 is a partial transverse
vertical section showing a modification illus-
trating part of my invention. Fig. 6 is a
transverse vertical section of three ordinary

25 reed-organ valves.

One part of my invention relates to a new
construction and arrangement of the action
Tor operating the valves for the admission of
air to the reeds.

30  Another part relates to the structure of the
individual cells, whereby the volume and
quality of tones is greatly improved.

Another part of my invention relates to the
arrangement or grouping of a series of reed-

35 boards in whatissometimes termed a “ bank,”
and the combination therewith of mutes and
valves for regulating the passage of air
throngh the reeds.

Other parts of the invention will be re-

40 ferred to in the claims.

Similar reference-letters indicatelikeparts
in all the figures.

Referring particularly to Figs. 1 and 2, A
is the base-board, upon which the action and

45 reed-boards are mounted. The bellows and

exhaust-chamberareomitted, the upper board
thereof being indicated at A’ withan air-pas-
sage ¢ through it, and also through the bot-
tom board or base A.

5o DB B are the keys, each pivoted at its inner

end upon apin b, with a guide-pin b’ near its
outer end, as is customary in organs.

Cis a fulerum-rail secured to the base A
and provided with a longitudinal recess ¢,
opening upward. This recess is preferably 55
dovetail-shaped in cross-section.

D D arelevers, each provided at its under
side with a fulerum d, and a fulerum-pin ’
projecting downward therefrom. These ful-
crum-pins enter the recess ¢, fitting quite 6o
closely the throat thereof, so that while these
fulerum-pins and thelevers D can move side-
wise—that is to say, longitudinally—within
the recess the engagement of the pins with the
walls of the throat of the recess restrict the 65
endwise movement of the levers, as will be
readily understood without further explana-
tion. In order to facilitate the vibration of
these levers, I prefer to bevel off the front
lower corners of the fulernms d, so that whiie 7a
the portion of the fulerum which lies behind
or inside of the fulerum-pin shall furnish a
good support for thelevers upon the fulerum-
rail, yet when the forward ends of said levers
are depressed it will not be raised bodily, as 73
would be the case if the front edge had been
left square instead of being beveled off.

D’is astop-rail having a series of upwardly-
projecting guide-pins d? each of which enters
a slot in one of the levers to prevent lateral 8o
movement of the lever at that point.

By an examination of Tigs. 1 and 2 it will
be seen that the employment of the longitudi-
nally-recessed fulerum-rail is advantageous
inmany ways. Forinstance,if fromany cause 83
the levers D should spring a little,so that in-
stead of being perfectly straight they become
slightly bowed, such change in form will not
produce any clamping or disturbance in work-
ing relation, because, while the ends of thele- go
vers are confined or supported againstlateral
movement by the guide-pins and pusher-pins,
their centers are free to move sidewise in the
recess. Furthermore, it is easier to form a
long recess in that fulernm-rail than it would gg
be to make a series of pivot-seats,one for each
fulerom-pin d’.

B E is a series of pusher-pins, each connect-
ing one of the keys B with one of the levers
D,and also preferably with a lever E’. Each 100
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pin E passes through a pole in the base A and
a board B’, wher eby the pin is prevented from
undue ]atel al movement, but is free to rise
and fall. The front end of each lever D is
forked to straddle a. pin E, which latter car-

ries a collar or nut e,engaging with the upper

surface of thelever D. Thus by means of the
pins d? E levers D are supported against un-
due lateral movement; but by reason of their
fulerum-pins being seated in the recess ¢ no
cramping of the levers can oceur, even though
from any cause there be slight differences in
theirsizes and shapes, produced either in their
manufacture or by subséquent warping or

springing under dlffemw atmospherie condi--

tions.

F F’arevalves. Each valve is provided at
its inner end with two slots to receive pins f
f,which pins effectually prevent any twisting
movement of the valves about their axes.

' f’ are pins between the valves, these pins
fitting somewhat closely upon opposite sides of
each valve. Thereisa lifting-pin f*for each le-
verD and atracker F? connecting each lever D
with one of the upper valves. The lower end
of each tracker is seated in a recess d°, made.
for its reception near theinner end of a lever
B‘,the,upper end of this tracker being seater
in asimilar recess 2 inthe valve. Each valve
is pressed down .against the open.end of the
reed-cells by a spring, preferably a tonoue-
spring f*, in substantially the usual way.

G H I represent a series of reed-boards hayv-
ing the reed-cells of the usual shape, except.
.that each cell is beveled off at its front end

for the purpose of enlarging the opening,
through which air.passes when the valve 1s
opened

In carrying out my invention I propose to

Aarranﬂe theqe reed-boards or. cell-boards in

groups or series of two or more, with the bev-
eled-off ends of the reed-cells in such position
that a single flat valve may be made to cover
one cell in each board of which the series or
group is composed.

In the illustration of my invention whlch
I have-shown in the drawings there are two
groups, the lower one havmw three reed-
boards and the upper group hax ing four reed-
boards. In each group the reed- bo(uds pro-.
ject through the sounding-board A% so that
in fact they constitute a part of the wall of
theair-chamber A% and as thesounding-board
is.inclined upward toward the rear the space
between it and the base-board and the upper
board of the exhaust-chamber is wider at the
rear than it is at the front, sc that although
the upper and rearward reed-board of ‘rhe
group is wider than the front lower board of
the same. group there is plenty of room for
the mutes to swing open without coming into
contact with the board A. Each cell has at
its inner end an air-opening through its lower.
wall, as indicated at g 2 <. By reason of the
upper walls of the cells in each reed-board
being shorter than the lower Walls of the

472,201

same cells I am enabled to so arrange the
boards that the lower face. of each of them
shall at its inner edge project beyond the in-
ner edge of the board below it. The result

of this arrangement is that when the mutes

J are open there is a practically nnobstructed
space below the air-passage at the vibrating
end of each reed, so that the air-current, aftel
leaving the reed, passes directly into the open
space betweeu the reed and the adjacent wall
of the air-chamber.

One advantage growing out of arranging
the reed-boards to project into the air-cham-
ber is this: It permits the use of a single
long valve to close the open ends of a series
of reed- tubes, the valve being of such length
that when it is opened it admits air freely to
each and every of the reed-tubes below it, the
adJacent face of the sounding-board plovxd-
ing a suitable pivotal point or fulerum for a
Valve of the desired length-and without the
interposition of any sort of a valve-seat be-
tween the valves and the tube ends, thus fa-
cilitating the. ingertion and removal of the
reeds. So, also, the sound-wave generated or
created by the vibration of the reed as it is
propagated in a downward direction. passes
directly into the air-chamber through a throat
which is of constantly-increasing size in trans-
verse area and is exceedingly short on a.line
perpendicular, or nearly so, to the under sur-

face of thereed. Theresult of this econstruc-
tion and arrangement of parts is the produe-
tionof a tone of a much greater volume with
a given pitch and character of reed than can

be produced by any other construection of

which I have knowledge, and at the same
time the quality of tone is greatly improved.

In order to further facilitate the application
of the mutes to the group of reed boards, I
prefer to arrangethem as shown in the draw-
ings—that is to say, by placing the lower
walls of the series of longer reeds in contact

‘with the upper walls of the board having a

shorter series of reeds. For mstance, in the
lower group the reed-board I is an eight- foot
reed or scale, the reed-board H is a four—foot
reed or scale, while the reed G is a two-foot
seale, so that the inerease in the width of the
reed-board in the ascending series further in-
creases the width of the projecting step,

whereby there is ample room provided for the

hinging of the mutes.

bome of the advantages of my invention

may be derived from a reverse. arrangement
of the reed-boards—that is to say, as -indi-
cated in Fig. 5% where the two-foot scale is
at the fop of the group, the four-foot scale
next below, and the eight-foot scale below
that, althmwh the’ lenwths of the reed-cells.
do not correspond exaetly to the lengths of
the reeds in each secale 1espect1ve1y the
shorter reeds having the longercells. Hence
I wish to include both methods of grouping
under the claims hereof.

In Figs. 3 and 4 I have illustrated reed--
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boards arranged in groups with the cells bev-
eled off by eutting away their upper and side
walls.

K L M N represent the reed-boards drawn
upon a scale a little larger than that of Fig.
1, but fairly representing such construction
of parts as would be ordinarily adopted in
grouping a series of reeds corresponding to
the scales or lengths of reeds shown in the
upper part of Fig. I—that is to say, an eight-
foot scale, two two and one-half foot scales,
and two foot. Still referring to Figs. 3 and
4, it will be seen that the air-passages! m,
leading from the reed-cells I M, are very small
in eross-section, while the air-passage n, al-
though quite wide in one direction, is very
narrow in the opposite direction in horizontal
section. It willalso be seen thatalthough the
air-passage & from cell K is quite short, yet
the air-current and sound-waves which pass
downward through that air-passage have their
progress seriously impeded because they are
obliged to travel in a zigzag path of greatly-
reduced size in getting down between the ad-
jacent surfaces of the valves, their move-
ment being still further impeded by the fact
that the upper surface of the valve is covered
with felt or other soft and rough material,
the opposite edges of which form one side of
each throat, through which the air-currentand
sound-wave have to travel in their passage
down between the valves into the chamber
below, as will be clearly understood by con-
sidering I'ig. 6 in connection with Figs. 3 and
4, because it will be seen that the spaces be-
tween the valves are very narrow.

Two objectionable results are due to the
construction of passage through which the air-
currentand sound-wavestravel: First,the vol-
ume of tone is less than that which is pro-
duced by the use of my invention because the
rate of flow of air is restricted, whereby the
freedom of vibration of the reed isinterfered
with, and, further, it is well known that the
sound-waves are very sensitive to disturb-
ances arising from interruptions in the path
of their travel or propagation. Again, the
quality of the tone is much less desirable as
regards its purity and timbre than it is in an
organ having my invention because, among
other things, irregularities in the form of the
passage-way or throat through which the air-
current and sound-waves pass on their way
fromthereed totheair-chamberinto which the
mutes open materially impair the character
of the sound-waves in accordance with well-
settled laws of acousties.

P Q are reed-boards in the upper part of
the organ.

R 5 is a modifying resonant chamber, of
which the part R is interposed between the
reed-boards P Q and those below, there being
an air-passage or trunk # connecting this reso-
nant chamber with the chambers and the bel-
lows below, and thereis an air-passage , also,
connecting the resonant ehamber with the

reed-boards P Q. By preference I make the
part S of the resonant chamber wider at one
end than at the other, (in cross-section,) the
narrower end communicating with the part R,
these two sections being preferably arranged
at an angle to each other. Thus the sound-
waves emitted by all of the reeds enter this
modifying resonant chamber and have their
character somewhat changed thereby. There
is a series of valves T above the reed-boards
P Q, with suitable tracker-rods ¢ connecting
them with the inner ends of the levers B/, Of
course there may be a series of mutes applied
tothe lower ends of the cells in the reed-boards
P Q; but as the stop-action for opening these
mutes, together with the mutes of the lower
groups or series of reed-boards, form no part
of theinvention for which protection is sought
herein I have omitted them from the drawings.

For convenience in deseription I prefer to
call the ends of the reed-cells which are open
at the edge of the reed-board and through
which the reeds are inserted into their seats
in the board the “open” ends of the reed-cells,
and I propose to refer to the opposite ends of
the reed-cells as the “closed” ends thereof,
although of course each cell has at its inner
end an opening through which the air-current
passes from the reed downward into the cham-
ber below the reed-board.

From an examination of the drawings it
will be seen that in each of the groups of
reed-boards the upper board of the series is
arranged to have the closed ends of its reed-
cells project rearward beyond the closed ends
of the reed-cells of the board below, and by
preferencel makesuch projection wideenough
to provide a suitable sarface for the hinging
of the mute of the upper board to its under
swrface in front of the openings through
which the air-current and sound-waves pass
from its reeds, and although in the arrange-
ment of parts shown in the drawings the part
of the reed-board to which the mute is thus
hinged is actually in front of those openin gs5—
that is to say, between those openings and the
keyboard at the front of the organ—I do not
wish to be limited to such organization of the
parts, but prefer to have the words “in front
of the openings” understood as meaning De-
tween those openings and the front edge of
the reed-board through which the reeds are
inserted, without reference to whether that
edge be turned toward the keyboard of the
organ or in an opposite direction.

Of course that part of my invention which
relates to beveling off the upper sides of the
open ends of the reed-cells, the combination
therewith of valves to close the cells, and a
mute to close the openings through which the
current of air and sound-waves pass after
leaving the reed is applicable toa single reed-
board, irrespective of the grouping of the
reed-boards. It is obvious that by beveling
the open ends of the reed-cells Tobtain throats.
of much greater area and eapacity when used
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with an ordinary valve than would be possible

under such construection of parts as should in-
clude the interposition between the reed-cell

- and the valve of a valve-seat having an open-

- “valve-seat be circular.
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ing through it of less area than the area of
the heveled end of the cell, this being espe-
cially the case if the opening through the
So, also, that part of
my invention which relates to combining a
series of reed-boards in a group with the closed
ends of the reed-cells of the upper board pro-
jecting beyond the closed ends of the cells of
the reed-board below is adapted for use inan
organ in which theopen ends of the reed-cells
are not beveled, although in practice I prefer
the construction shown as securing the best
results.

It will of cotirse be understood that wher-
ever-herein I have referred to the reeds of
.one reed-board being longer than those of an
adjacent board I mean that the tone of the
lowest F in such scale corresponds in piteh to
the pitch of an open organ-pipe correspond-
ing in length to the number of feet indicated
for that particular secale. .

I am aware that qualifying tubes.and cham-
bers.of various shapes and sizes have been
used in reed-organs, and therefore do not
claim such tube, broadly; but I believe I am
the first to combine with an air-trunk or pas-
sage-way leading from the exhaust-chamber
of one set of reeds to the exhaust-chamber of
another set of reeds an interposed qualifying-
chamber which projects. practically at right
angles from the path of the air-current as it
passes through the above-referred-to tube-
chamber; and I have found by experiment
that I can produce better effects as regards
quality of tone by making the chamber some-
what V-shaped in cross-section and admitting
the sound-waves at the narrower end thereof.
I have also found thatIean accomplish more
satisfactory results by arranging the parts R
and S of the resonant chamber at an angle to
each other, substantially asindicated in Fig. 1.

1t will of course be understood that this or-
gan is to be provided with the usnal springs
for closing the mutes, in addition to thesprings
f*, as shown, for closing the valves.

It is well known that it is desirable to ar-
range the reedsin an inclined position, about
as shown in Fig. 1, to facilitate their being
vibrated freely with an air-current of moder-
ate strength; but I do not wish to be limited
to any particular arrangemernt of reeds in re-
spect to position; nor doI wish to be limited
to the precise construction or arrangement-of
partsin which I have embodied my invention,
because many modifications thereof will read-
ily suggest themselves to any one skilled in
the art of organ-building without going out-
side of my invention. While both for dura-
bility and accuracy of movement I prefer to
provide the levers D with separate fulcrums
d and to make such fulerums of firmer-grain

wood or other suitable material, yet I do not.

wish to be confined to such structure bécause
these fulerums may be omitted, the: levers
resting directly upon the fulerum rails or
bars, which latter should, by preference, be
made of some firm and durable wood or other
suitable material.

What I claim is—

1. A reed-board having theopen ends of the
reed-cells beveled, in combination with valves

-applied thereto to close the beveled open

ends, and a mute to close the openings below
the cells through which the air and sound-
waves pass, substantially as described.

2. Areed-board having the open endsof the
reed-cells beveled, in combination with valves
applied to close the beveled open ends, and a
mute engaging with the lower surface of the
reed-board to close the openings below the
cells throngh which the air and sound-waves
pass, substantially as set forth.

3. The combination of two or -more reed-
boards, the closed ends.of the reed-cells of the
upper board projecting beyond the closed
ends of the reed-cells of the lower board, the
reeds of the upper board being of a longer
scale than thereedsof thelower board, where-
by there is provided an increased width of
step, and mutes for closing the openings be-
low the cells, the open ends of the cells of ad-
jacent boards being in a common plane and
thereby adapted to be closed by a single valve,
substantially as described.

4. The combination of two or more reed-
boards, the closed ends of thereed-cells of the
upper board projecting beyond the closed
ends of the reed-cells of the board below, a se-
ries of valves each of which closes areed-cell
of the upperboard and the adjacent reed-cell
of the lower board, and mutes for closing the
openings through which the air and sound-

waves pass after leaving the reeds, substan-

tially as described.

5. The. combination of two or more reed-
boards, each having the open ends of the reed-
cells beveled, the lower longer wall of the up-

per board being arranged on a line with the.

upper shorter wall of the lower board, and the
open ends of all of the reed-cells arranged in
a plane to receive the valve, substantially as
set forth.

6. In areed-organ,the combination, withan

air - chamber, of a reed -board. projecting

through one wall of the air-chamberand hav-
ing the open ends of its reed-cells beveled, in
combination with a series of valves overlap-
ping the reed-cells and the wall of the air-
chamber, substantially as set forth.

7. In areed-organ,the combination, with an

‘air-chamber, of a series of reed-boards pro-

jecting throughone wall of the air-chamber, a
series of valves overlapping the open ends of
the reed-cells and the wall of the air-chamber,
and a mute within the air-chamber to .close

the openings below the cells through which
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the air and sound-waves pass, substantially
as set forth.

8. In areed-organ, the combination, with an
air-chamber, of a series of reed-boards pro-
jecting through one wall of the air-chamber,
the reed-boards being of different widths,
whereby there is provided a series of steps,
mutes within the air-chamber engaging with
the steps, and a series of valves to close the
open ends of the cells, substantially as set
forth. :

9. In a reed-organ, an air-chamber having
converging walls, in combination with a se-
ries of reed-boards projecting through one of
the walls, valves to close the open ends of the
reed-cells, and a mute to close the openings
through which the air and sound-waves pass,
substantially as set forth,

10. In a reed-organ, an air-chamber having
converging walls, in combination with a se-
ries of reed-boards of different widths pro-
jecting through one of the walls, the wider
reed-board projecting into a part of the air-
chamber which is wider than that into which
the narrower reed-board projects, and valves
and mutes applied to the reed-board, substan-
tially as set forth.

11. In a reed-organ, the combination, with
an air-chamber, of aseriesof reed-boards pro-
jecting through one wall of the air-chamber
and having the open ends of the reed-cells
beveled, in combination with valves overlap-
ping the beveled ends of the cells and the
wall of the air-chamber, substantially as set
forth.

12. The combination, with the levers D, pro-
vided with the fulerumed pivots, of the ful-
crum-rail having a longitudinal dovetail-
shaped recess to receive the pivots, substan-
tially as set forth.

13. The combination, with the levers pro-
vided with laterally movable fulerums, of
guiding-pins on opposite sides of the fulerum
and engaging with the levers, substantially
as described.

14. The combination, with thelevers D and
their laterally-movable fulerum, of the stop-
bars provided with pins engaging with the
levers, the keys, and the thrust-pins connect-
ing the levers with the keys, substantially as
described.

15. The combination, with the series of
reed-boards arranged one above the other, of
an air-passage connecting all the reed-boards
of both series with the exhaust-chamber, and
a qualifying tube or chamber interposed be-
tween the series of reed-chambers and pro-
vided at one side with openings to receive the
sound-waves from both series of reeds, sub-
stantially as set forth.

16. The combination, with a qualifying-
chamber, which is substantially V-shaped in
cross-section, of a series of reeds above the
qualifying-chamber, a series of reeds below
the qualifying-chamber, and a narrow passage
through one side of the chamber adapted for
the passage of an air-current from a series of
reeds, substantially as deseribed.

17. A qualifying - chamber, a portion of
which is V-shaped in cross-section and an-
other portion of which is arranged at an angle
to both opposing sides of the V-shaped por-
tion, snbstantially as described.

In testimony whereof I affix my signature in
presence of two witnesses.

JOHN W. TRAINER.

‘Witnesses:
II. H. DOUBLEDAY,
M. P. CarLraxn,
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