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UNITED STATES PATENT OFFICE 
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1,029,002. 

to all uphori, isnay concern: 
Be it known that I. A fix fus(HER, a sub s 

iect of the King of Fngland, residing at S 
Maelise road, West Xensington, in the 
collity of London, England, have invented 
certain new and useful improvements in 
and Relating to Sound-Conduits or Ampli 
fying Devices for Talking-Machines and the 
Like; and I do hereby declare the follow 
ing to be a full, clear, and exact description 
of the invention, such as will enable others 
skilled in the art to which it appertains to 
make and use the same. . 
This invention relates to sound conduits 

applicable to talking inachines and the like 
in which one or more bonds are formed for 
the purpose of directing the sound waves 
in the desired direction, and the object of 
ny invention is to so form the bends that 
the sound waves may be passed through the 
conduit in straight lines without being con 
pressed, in termingled or diffused and without 
being deflected against the side walls of the 
conduit. - 

In carrying out my invention each joint 
or bend in the conduit is provided with a 
reflecting surface which is inclined equally 
to the axes of both parts of the conduit on 
opposite sides of the bend so that the sound 
waves are reflected in straight lines par 
allel with the axis of the coacuit. The cross 
sectional area of the conduit in the nar 
rowest part of the lend is approximately 
the same as the cross sectional area of that 
part of the conduit from which the reflector 
receives the sound waves whereby such 
waves are transmitted without conlession 
or diffusion. . The reflecting surface is of 
such size as to receive all of the waves and 
directly transmit all of the to the next 
part of the conduit. The cross sectional 
area of the conduit at the narrowest part 
of the bend is approximately the same as 
the cross sectional area of that part of the 
conduit whence the sound waves proceed. 
The section of the conduit will in most cases 
consequently and relatively increase in size 
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from the receiving to the discharge end in 
order to obtain the advantages above speci 
fied. By the construction explained, sound 
waves are transmitted without compression, 
deflection or diffusion, and these Waves are 
discharged from the conduit with full 
volume of clear tone and of good quality. 

In the accompanying drawings, Figure 
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with several bends made in accordance with 
iny invention, such conduit being in this 
instance of Suitable construction for the tone 
alm of a talking machine. Fig. 2 is a plan 
yiew of Part of the conduit shown in Fig. 
1. Fig. 3 shows an elbow joint suitable for 
connecting a tone arm with a trumpet. 
The tube d is adapted to connect with a 

sould box of a talking machine and it joins 
a tube ( which is arranged at an angle to 
the tube (d. As shown the axes of the two 
tubes are at an acute angle to each other. 
is a reflecting surface between the two tubes. 
The tube ejoins a tube of of larger diameter 
and at 7 is a reflecting surface which re 
ceives sound waves from the tube e and 
transmits them through the tube ty. 

In Fig. 1 the outlines of the projected sur 
face. i. e. the surface upon which the soun 
Waves passing from the tube impinge, is 
shown by the dotted line ... This surface, 
while of sufficient size io receive all of the 
reflected waves, forms in this case a portion 
only of the larger surface opposite the tube 
'c' the corner's 7' being left on the title (7 to 
cheapen construction. The tube () is coil. 
lected with a tube in of larger diameter. 
and at right angles to the tube (7, the re?ist 
ing strface n being set therefore at an : gle 
of 45° to the axis of each of the tits. 

Referring to Fig. 3 the part p is a tapted 
to connect with the part in in Fig. , and 
this part p connects with a part ( of arger 
diameter, there being a reflecting surface r 
which receives all the sound waves assing 
out through p and transmits then through 
the part (7. In each case the diamaier of the 
two parts of the conduit on opposite sides 
of any joint or bend are of such relative 
size and the reflecting surface is of such pro 
portions that the fice space at the narrowest 
place between the angle of the end and the 
reflector is about equal to the diameter of 
the smaller part of the conduit, i. e., the 
part front which the solid waves pass on 
their way to the bend, For instance, as 
shown in Fig. 1, the part of the conduit in 
dicated at d is of the same or approximately 
the same cross Section:l area as the part at 
ty, and in all cases the construction is such 
that the Sound waves, while being reflected 
in straight lines from one part of the con 
duit to the other, are never deflected in 
zig-zag lines against the side walls of the 
conduit, are nevei compressed by being 1 shows a side elevation of a sound conduit passed through r.stricted parts thereof, nor 
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is the conduit so enlarged at the angles of 
the bends as to diffuse the sound waves un 
duly while they are having their directions 
changed by the reflectors. 

It will be understood that the invention 
is applicable generally to sound conduits 
having a bend or bends or meeting at an 
angle, but in all cases the construction must 
be such that the smallest area at the bend, 
bounded by the tubes and the reflector, is 
about equal to the sectional area of the tube 
from which the sound is proceeding. 
I claim as my invention:- 
1. A sound conducting pipe, having a 

bend provided with a plane or flat reflecting 
surface inclined equally to the axes of both 
parts of the pipe on opposite sides of the 
bend so that the sound waves are reflected 
in straight lines parallel with the axis of 
the pipe, the free space or cross sectional 
area at the narrowest place between the 
angle of the bend and the reflector being 
approximately equal to the cross sectional 
area of that part of the pipe from which 
the sound waves pass on their way to the 
bend. 

2. A sound conducting pipe, having a 
bend provided with a plane or flat reflecting 
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surface inclined equally to the axes of both 
parts of the pipe on opposite sides of the 
bend so that the sound waves are reflected 
in straight lines parallel with the axis of 
the pipe, the parts of the pipe on opposite 
sides of the bend being of different diam 
eters and the free space or cross sectional 
area at the narrowest place between the angle of the bend and the reflector being approxi 
mately equal to the diameter. or cross sec 
tional area of the Smaller part of the pipe 
from which the sound waves pass din their 
way to the bend and such reflecting surface 
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being of such dimensions as to receive all 
of the projected area from that part of the 
pipe from which the sound waves proceed. 

3. A sound conducting pipe having a plu 
rality of bends each of which bends is pro 
vided with a plane or flat reflecting surface 
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inclined equally to the axes of both parts of 
the pipe on opposite sides of the bend so that 
the sound waves are reflected in straight 
lines parallel with the axis of the pipe, the 
free space or cross sectional area at the nar 
rowest place between the angle of the bend 
and the reflector being approximately equal 
to the cross sectional area of that part of the 
pipe from which the sound waves pass on 
their way to the bend. 

4. A sound conducting pipe having a plu 
rality of bends, each bend being provided 
with a plane or flat reflecting surface in 
clined equally to the axes of both parts of 
the pipe on opposite sides of the bend so 
that the sound waves are reflected in straight 
lines parallel with the axis of the pipe, the 
parts of the pipe on opposite sides of the 
bend being of different diameters and the 
free space or cross sectional area at the nar 
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rowest place between the angle of the bend 
and the reflector being approximately equal 
to the diameter or cross sectional area of 
the smaller part of the pipe from which the 
sound waves pass on their way to the bend, 
and such reflecting surface being of such 
dimensions as to receive all of the projected 
area from that part of the pipe from which 
the sound waves proceed. 
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In testimony whereof, I affix my signa 
ture, in presence of two witnesses. 

- ALEX FISCHER. 
Witnesses: 

A. E. WIDAL, 
L. SIMINp. 


