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than the others to secure the necessary 
strength for supporting theothers, and they 
can be located at any suitable distance apar, 
but in actual use I have secured verymarked 
and agreeable resulis by using eight disks 
upon each side of the central or supporting 
disk 4, exclusive of the end disks or the 
sound-box where the latter is used in place 
of the inner or what I shall call the “tone 
disk” and by placing the outer or what I 
shall call the “focusing-disk” five-sixteenths 
of an inch from the outer edge orrim of the 
horn and the fixed or centradisk 4 six and 
three-fourths of an inchinward from the rim. 
The distance that the disks should be placed 
apart varies from three-fourths of an inch (o 
seven-Sixteenths, according to the length of 
the horn, three-fourths being preferably in a 
thirty-inch horn and one-half an inchin 
horns only twenty-four inches long. The 
internal diameters decrease regularlyby one 
half an inch from the central disk, whichis 
six inches toward each end except the first 
disk each side of the central one, which de 
creases one inch, and the last two disks at 
the end, whichare of the same size-thatis, 
two inches at the outer end and two and a 
half inches at the inner end. The external 
diameters decrease in substantially the 
same ratio, the width of the disk or ring at 
any point being three-quarters of an inch, 
thus making the outside diameter one and a 
halfinches greater than the inside diameter. 
In narrow horns the inner or what I shall 
call the “projection disks” may be made 
smaller and árranged to decrease insize 
more rapidlyfrom the central disk, and the 
last or tonédisk is preferably imperforate, 
the same as the outer or focusing disk, as 
shownin Fig. 1. ... With horns thirtyinches or overin length 
it has been found desirable to use an open 
or. annular disk for the last disk upon the 
inner end and to use in connection therewith 
the sound-box 6, which consists of two an 
nular disks 7 and 8, that are spaced apart by 
the rim 9, and preferably connected with the 
last inner diskby arms 10. The inner ends 
of the arms are bent into hooks 11, so asto 
be connected with or detachéd from said in 
ner disk when desired, The openings in the 
disks 7 and 8 are of diferent diameters, with 
the one having the larger diameter arranged 
toward the inner or Smaller end of the horn. 

In case the ordinary focusing or tone disk 
cannot be used, as Where the bell or horn is 
too narrow or contracted or from any other 
cause, the human voice or other sounds 
made close to the recorder can be focused at 
the mouth of the horn by suspending a 
small imperforate vibrating focusing-disk 12 
in front of the last of the perforated disks. 
This diskis preferably of the same diameter 
as the aperture of the last annular disk and 
may be suspended in any desired manner; 
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but I prefer to suspend it from a ring 13 by 
wires 14, preferably very small or hair-like. 
The ring 13 is preferably in the form of a nar 
row annular disk which is supported upon 
the ends of the wires 3 by means of the regu 
lar supporting-holes 15. En other cases the 
sound-box 6 maybe dispensed with and very 
satisfactory results ob, aire y suspending 
a vibrating annular disk 16 in the aperture 
of one or more of the projecting lisks, and 
especially in the central disk 1, preferably by 
means of Small vires 17. 
In using the atachilent as above, de 

scribed it is inserte in the larger end of the 
hornas faras it will go until the central disk 
engages with the interior of the horn in a 
plane at right angles to the axis of the horn, 
vhich vill hold the other disks substantially 
concentric within the horn, but at a su licient 
distance therefron to perrit of the passage 
of the sound-waves from the reproducer at 
the Smaller end. Where itis desirable touse 
the sound-box 6, it is secured to the inner end 
of the attachment before the latter is inserted 
into the horn. The reproducing instrument 
is then started, which will cause sound-waves 
to be generated that will traverse the horn 
until they meet the inner or projection disks, 
andare thereby forced through the aperture 
of the central or supporting disks, and from 
there the waves vill pass to the outer or an 
alyzing disks which terminate with an im 
perforate focusing-disk nearly in a line with 
the rim of the horn, When the sound is pro 
jected and analyzed in this nanner, the tones 
of the diferent instruments will conte fron 
the diferent analyzing-disks and apparently 
in the sante relative distance from cach other 
and from the mouth of the horn that the in 
struments occupied when making the record. 
For instance, the trombones and cornets are 
generally placed at the greatest distance 
from the recording instrument and their 
tones vill be given out by the disks lying 
nearest the middle of the attaclament. The 
tubas and altos are placed at about half of 
that distance from the recorder and their 
tones will come from the disks substantially 
half-way between the central disk and the 
rim of the horn. The piccolos and Snare 
drumsarestill closer to the recording instru 
ment and their tones will come from the disks 
almost at the end of the analyzer, while the 
singer or Speaker having stood within a few 
inches from it and the clarionets having been 
blown across the mouth of the recording 
hornthose tones will come from the focusing 
disk at the forward end of the attachnent. 
The splitting up or separating of the mass of 
sound that comes from the reproducing 
horn in this manner into the sound of the re 
spective instruments and then focusing the 
sounds at the Same relative distance that the 
instruments vere from the record when they 
were being played makes the sounds more 
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