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To all whon, it naily conce7n 
Be it known that I, ALFRED G. SAFFORD, 

a citizen of the United States, residing at Wash 
ington, in the District of Columbia, have in 

5 vented certain new and useful Improvements 
in Electric Telephony, of which the following 
is a specification. 
My invention relates to reed electric tele 

phones; and the objects of my improvements 
Io are to provide a more thorough demagnetiza 

tion of the induction-head of the combined 
permanent magnet or cores of the electro-mag 
net, and also to provide a resonant sensitive 
series of tuned. reeds for the reception of the 

5 electro-motive force of the magnets as varied 
by the energy transmitted from the distant 
station. 

In the drawings, Figure 1 is a longitudinal 
cross-section of the magnet. Fig. 2 is a trans 

2O verse cross-section of the soft-iron induction 
head. Fig. 3 is a front view of the tuned reeds. 
Fig. 4 represents the frame to which the reeds 
are attached and by the peculiar form of which 
the several reeds are tuned. . 

25 I am aware that magnets having soft-iron 
induction - heads and a series of cores sur 
rounded by coils of insulated wire have long 
been used both for telephonic and other pur 
poses. The same have not, however, been 

3O used in combination with attuned reeds, and I 
make no claim except for such combination. 

I am also aware that reeds, as distinguished 
from a solid plate, have been used in the con 
struction of speaking apparatus; but my in 

35 vention provides for the attuning of said reeds 
through an entire octave and covering at least 
one reed for each semitone of the diatonic mu 
sical scale. 
I am also aware that tuned reeds have been 

4o suggested for this purpose; but the limitation 
and qualification of the suggestion was, that 
all the reeds in the same instrument should 
be attuned to the same pitch--that is to say, 
that each reed should have in the same instru 

45 ment the same natural rate of vibration. My invention proceeds upon the contrary theory, 
and depends for its usefulness upon the fact 
that the free vibratory reeds are to be attuned 
to different rates of vibration. 

so of said reeds may be increased indefinitely and 
through one or more octaves. 

The number. 

In Fig. 1, NS is a permanent magnet. A 
represents the wire from one or more distant 
stations under electric control. B represents 
the spool containing the insulated circum- 55 
volved wire. The faces C and D of the spool 
B are of soft iron or other metal capable of 
inductive action. 

In Fig. 2 the magnet is not presented, nor 
the face D of the spool B; but the soft-iron 6o 
cores a, b, c, d, e, and f are shown, together 
with the soft-iron screw-plug E, which holds 
the spool firmly and in its entirety against the 
magnet N. S. The wire A is wound succes 
sively around the cores and screw-plug until 65 
sufficient resistance is attained. But one con 
yolution is shown in the drawings. The two 
faces of the spool B and the connecting-cores 
are magnetized by induction from the magnet 
NS. The electro-motive force of the soft-iron 7o 
induction-head remains constant untilachange 
takes place in the electrical condition of the 
wire A, when it is increased or diminished, 
according as the electrical impulses in the 
wire A. coincide with or are opposite to the 75 
character of the induced magnetism. If that 
induced magnetism be positive and the elec 
trical impulse be positive, then the electro 
motive force is increased. If it be negative, 
the electro-motive force is decreased, and the 8o 
increment and decrement of the force is meas 
ured relatively by the strength and pulsation 
of the transmitted electrical energy. If that 
energy be a continuous varied one, the same 
variations are developed in the electro-motive 85 
force. 

Fig. 3 shows the attuned reeds which are 
set up on the frame Fimmediately in front of . 
the magnet and circumvolved insulated wire, 
(shown in Figs. 1 and 2) and said reeds being go 
made of material capable of inductive action, 
the variations in the electro-motive force of the 
soft-iron induction-head are communicated to 
said reeds. Said reeds are free and vibratory, 
so fashioned as to present nearly a continuous 95. 
surface to the action of the charges in the elec 
tro-motive force of the spool B. Said reeds 
are so constructed and attached to the frame 
F that they have different natural rates of vi 
bration, or more than one may be tuned to the IOO 
same rate of vibration; but altogether they 
present at least one reed for each semitone of 
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an entire octave of the diatonic musical scale. 
The frame F has flanges G. G' G', which facili 
tate the tuning of the reeds by shortening the 
vibrating end. As thus constructed, said 

5 reeds respond very readily to all sounds or to 
all electrical impulses having the same rate of 
pulsation as the rate of vibration, which de 
termines the pitch of sounds, acting upon the 
familiar principle of co-vibration or sympa 

Io thetic vibration, besides producing those over 
- tones which give the characteristic quality or 

timbre, which marks the difference between 
those sounds having the same pitch and the 
Same force. 

(5. In the construction of my improved instru 
ment, I prefer to arrange the reeds upon a cir 
cular frame with the free ends pointing to 
ward the center and with three scales of twelve 
semitones each, each scale commencing with the 

2O the same fundamental tone. This method brings 
all the reeds within the field of the electro 
motive force and brings three reeds having 
the same natural rate of vibration and repre 
Senting each Semitone at equal distances apart. 

25 When the electro-motive force is varied in the 
soft iron of the spool B, all the reeds attached 
to the frame F are thrown into corresponding 
vibration; but with every vibration some of 
the reeds respond more readily than others, by 

3o reason of the principle of co-vibration, and be. 
come sonorous if the impulses correspond to 
the normal pitch or natural rate of vibration 
of said reeds or any multiple thereof. Some 
of the reeds vibrate to any and all sounds in 
this manner and reproduce the sound trans 
mitted. They are re-enforced by the vibration 
of all the other reeds, and the sound thus pro 
duced may be carried to the ear by any kind 
of deflective apparatus which shall convey the 

4o sound-waves to a common point; and by this 
means sounds which have been used at a dis 

3 5 

tant station to produce variations in an elec 
trical current, whether the same be musical 
or complicated, such as articulate speech, are 
by means of the wire A, the spool B, the mag- 45 
net NS, and the attuned reeds reproduced and 
rendered audible at the receiving-station, with 
all their characteristics of relative pitch, in 
tensity, and quality. 

to my invention sounds were transmitted by 
electrical devices; but 
What I claim as my invention, and desire 

to secure by Letters Patent, is 
1. An inductive spool, B, having several 55 

cores of soft-iron or other inductive material 
connecting its faces, around which the insul 
lated wire is successively wound, in combina 
tion with a series of attuned reeds, substan 
tially as set forth. 6O 

2. In a telephone, a series of free vibratory 
reeds attuned to different rates of vibration and 
brought within the field of the actuating elec 
tro-motive force, for the purpose of making 
the variations of such force appreciable as 65 
audible sounds. - 

3. In a telephone where the electro-motive 
force is received upon free vibratory attuned 
reeds, the combination of said reeds with the 
frame F, having the flanges G. G' G', for the 7o 
purpose of attuning the said reeds to different 
rates of vibration, substantially as set forth. 

| 4. The combination of a magnet in tele 
phones with a series of reeds attuned to differ 
ent rates of vibration and capable of inductive 75 
action, for the purpose of transmitting and re 
producing vocal or other sounds, substantially 
as set forth. w 

- ALFRED G. SAFFORD." 
Witnesses: 

JAS. M. CHADWICK, 
L. A. CONNER, Jr. 
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