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UNITED STATES PATENT OFFICE. 
FRANK E. SUMMERS, OF MEMPHIS, MISSOURI. 

TELEPHONIC RELAY. 

1,213,298. Specification of Letters Patent. Patented Jan. 23, 1917. 
Application filed July 11, 1916, Serial No. 108,701. 

To all whom it may concern: 
Be it known that I, FRANK E. SUMMERs, 

a titizen of the United States, residing at 
Me, mphis, in the county of Scotland and 
State of Missouri, have invented certain use 
ful limprovements in Telephonic Relays, of 
which he following is a specification, refer 
ence being had therein to the accompanying 
drawing. A 
This invention relates to improvements in 

telephonic relays, one object of the invention 
being the provision of an amplifying relay 
of the microphonic type in which a dia 
phragm is provided arid is disposed in co 
operative relation with two oppositely dis 
posed electro-magnets, the cores of which 
are disposed upon opposite sides of the dia 
phragm and such cores adjacent the dia 
phragm being like poles. 
A furthor object of this invention is the 

provision of a device of this character which 
is readily connected in a telephone circuit 
to amplify the sound waves transmitted to 
the receiving instrument, there being pro 
vided means to tune the diaphragm to the 
different vibrations per second, so that such 

so 

diaphragm will respond and be sensitive to 
such vibrations. 
A still further object of this invention is 

the provision of a telephone relay which 
employs a polarized receiver having a tuned 

O 

5. 

diaphragm which makes the present device 
exceedingly sensitive to weak currents. 
With the foregoing and other objects in 

view and which will appear as the descrip 
tion proceeds, the present invention resides 
in the novel arrangement and combination 
of parts hereinafter set forth and particu 
larly claimed, it being possible to make 
many changes in the precise embodiment 
without departing from the spirit of the in 
vention. 
In the accompanying drawings:-Figure 

1 is a side elevation dif the complete relay 
with the telephone circuit in diagram. Fig. 
2 is a sectional view through the diaphragm 
and the adjacent portions thereto, the mi 
crophonic device being shown - in section. 
Fig. 3 is a side elevation of the device taken 
from the right as shown in Fig. 2. Fig. 4 
is a yiew taken from the opposite side thereof. 

Referring to the drawings, the numeral 5 
designates the base of the present apparatus 
which has supported thereon the two right 
angled brackets 6 and 7 carrying respec 

tively the electro-magnets 8 and 9, the north 
poles of which are projected toward each 
other. Also mounted upon the base of each 
of the brackets 6 and 7 are the permanent 
bar magnets 10 and 11 respectively which 
are adjustable longitudinally through the 
instrumentality of the screw and bracket 
stupporting device 12. It will be noted that 
the north poles thereof are disposed adja 
cent to the respective brackets 6 and 7 and 
that therefore said magnets will polarize 
the respective cores 8 and 9, the purpose of 
which will presently appear. 
The winding of the electro-magnet 8 is 

(pposiie to the winding of the electro-mag 
net 9, and the core of such electro-magnets 
is preferably soft iron or steel. Thus, the 
inner poles, here shown as the north poles 
of the respective coils 8 and 9, will have a 
permanent magnetic effect adjacent the cen 
ter and upon both sides of the diaphragm 
13, and it is thus evident that an alternating 
current will tend to magnetize one core of 
one of the electro-magnets and polarize the 
other core of the remaining electro-magnet 
upon the opposite side of the diaphragm, as 
the flow of the current, being alternating, 
will first flow in one direction and then in 
the other. Thus, one core at one side of the 
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diaphragm will become magnetized, while 
upon the opposite side it will become po 
larized, and vice versa. The strength of 
the polarization or permanent magnetic field 
upon the respective coes of the electro-mag 
nets 8 and 9 is adjusted through the screw 
connection 12. By this construction, the 
present device can be used as a polarized re 
ceiver for telegraphic messages, but where 
the same is used as a telephonic relay, the 
core of the electro-magnet 9 is connected in 
a sleeve or tube 14 of insulating material, 
and disposed in said tube are the particles 
5 which with the metal disk 16 attached to 

the diaphragm 13 and the metal disk 17 at 
the opposite side of the particles 15, form a microphone. 
The adjusting screw 18 is mounted in the 

core of the electro-magnet 9 and is adjust 
able to vary the compressive effect of the 
particles 15 between the disks 16 and 17. 
With this arrangement, it is apparent that 
any vibrating of the diaphragm 13 under 
the influence of the alternating or vibrating 
currents in the transmittin - 
presently appear, varies the resistance of 

circuit, as will 

the conducting particles. 15 so that the cur 
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rent from the battery 19 will be varied and 
influence in a similar nanner the induction 
coil 20 and consequently the received nies 
sage at the receiver 21. 
As Islany of these amplifying devices may 

be used as are necessary, the same being con 
nected in series so that each amplifier will 
increase the inte sity of the inconing signal. 

In order to assist in producing a letter 
result, enloy a 'od 22 having one end 23 
connected to the cente' of the liapli'agni 13, 
the alertile 24 thereof surrounding the in 
25 carried by the diaphragn) support 26 and 
having there on the adjustable spring 27 for 
providing all adjustalle filcrun for the 
rod 22. 
Adil Sally not inted upon the upper free 

end of the rod 22 is ail adjustalle weight 25, 
thus providing a resilient connection for the 
fulcrum of the rod or lever and having 
means that will vary the vil'ations thereof 
as to ninters and length. 

In col) lecting the present apparatus for 
lase. the ti'a snitti 7 is connected in cir 
cuit with the attery 28 and the induction 
coil 29, one c't indictor 3() being connected to 
the binding post 31, while the core of the 
'electro-magnet S is also connected to the 
binding lost 31, the opposite end of said 
core being 'ojected to the binding post 32. 
The conductor 33 is led from the binding 

post 32 to the inding post 34, while such 
binding post is connected to the inner end 
of the winding of the coil 9, while the bind 
ing post 35 is connected to the outer end of 
such winding. a conductor 36 connecting 
said binding post to the induction coil 29. 
The binding post 37 has the conductor 38 

connected therett), while the binding post 
has the conductor 40 connected thereto, said 
conductors 38 and 40 being connected to the 
induction coil 20 and the battery 19 in the receiving portion of the circuit. 

It is also apparent with this arrangement 
of apparatus that either a polarized tuned 
receiver or a polarized tuned transmitter 
may be used in conjunction therewith, and 
that when properly installed, the received 
vibrations or alterations will be amplified 
or magnified so that a transmitter with ex 
ceedingly weak currents is possible. 

It is to be understood that in addition to 
the use of conducting particles there may be 
employed two loose resilient contacts of con 
ducting material, such as two pieces of platinum, one piece being secured rigidly to 
the diaphragm and the other piece secured 
in a resilient manner to the end of the ad justing screw 12 as may be optional with 
the manufacturer or user of the device. 
What I claim as new is:- 
1. A relay, including a support, a dia. 

phragm carried by the support, two electro 
magnets, the like poles of which are disposed 
upon opposite sides of the diaphragm and in 
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attractive relation thereto, the windings of 
sail coils being opposed, and two adjustable 
() manent magnets disposed upon the base 

and in coöperation with the respective elec 
tri-magnets. the poles thereof being disposed 
in a corresponding position to the respective 
eli (tro-magnets. 

2. A relay, including a support, a dia 
pluragm carried by the support, two electro 
n: gnets, the like poles of which are disposed 
upon opposite sides of the diaphragn) and 
in attractive relation thereto, the windings 
of said coils being opposed, two adjustable 
permanent magnets disposed upon the base 
and in coöperation with the respective elec 
tro-magnets, the poles thereof being (lis 
losed in a corresponding position to the re 
spective electro-magnets, and means for in 
creasing the efficiency of the diaphragm 
operally connected thereto. 

3. A relay, including a support, a dia 
pl; ragin carried by the support, two electro 
magnets, the like poles of which are disposed 
ult in ol) site sides of the diaphragm and in 
attractive relation thereto, the windings of 
sai, coils being opposed, two adjustable per'- 
mal ent magnets disposet upon the lyase and 
in coöerative relation with the respective 
electro-uagnets, the poles thereof being dis 
posed in a corresponding position to the re 
lective electro-magnets, and adjustable 
loans for increasing the efficiency of the 
diaphr, ign operably connected thereto. 4. A relay including a support, a dia 
hagan cirried by the support, two electro 

magnets, the like poles of which are disposed 
pon opposite sides of the diaphragm and 

in attractive relation thereto the windings 
of said coils being opposed, two adjustable 
ei'nanent nagnets disposed upon the base 
and in coöperation with the respective elec 
tro-magnets, the poles thereof being disposed 
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in a corresponding position to the respective 
electro-magnets, means for increasing the 
efficiency of the diaphragm operably con 
nected thereto, said means including a vi 
brating rod connected centrally of the dia 
phragm, a weight adjustably mounted upon 
the free end thereof, and a resilient fulcrum 
point intermediate of the ends of the rod. 

5. A relay, including a support, a dia 
phragm carried by the support, two electro 
magnets, the like poles of which are dis 
posed upon opposite sides of the diaphragm 
and in attractive relation thereto, the wind 
ings of Said coils being opposed, two ad 
iustable permanent, magnets disposed upon 
the base and in coöperation with the re 
spective electro-magnets, the poles thereof 
being disposed in a corresponding position 
to the respective electro-magnets, and means 
for increasing the efficiency of the dia 
phragm operably connected thereto, said 
means including a rod having an aperture 
centrally of the ends thereof, a pin carried 
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by the diaphragm support and fitting in 
said opening, one end of the rod being con 
necter centrally of the diaphragm, an ad 
i:stable spring mounted upon the pin and 
bearing against the rod, and an adjustable 
weight upon the free end of the rod. 

6. In a telephone relay, a support, a dia 
phragm carried thereby, two oppositely dis 
posed electro-magnets having like cores 
thereon disposed upon of posite sides of the 
diaphragm, adjustable permanent magnets 
disposed in polarized relation to the electro 

15 

magnets, and a microphonic device adjust 
ably connected to the diaphragm and to 
one of the electro-magnets. 

7. In a telephone relay, a support, a dia 
phragm carried thereby, two oppositely dis 
posed electro-magnets having like cores 
thereon disposed upon opposite sides of 
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the diaphragm, adjustable permanent mag 
nets disposed in polarized relation to the 
electro-magnets, a microphonic device ad 
justably connected to the diaphragm and to 
one of the electro-magnets, and means for 
tlining said diaphragm to respond to a pre 
determined vibration. 

8. In a telephone relay, a support, a dia 
phragm carried thereby, two oppositely dis 
posed electro-magnets having like cores 
thereon disposed upon opposite sides of the 
diaphragm, adjustable permanent magnets 
disposed in polarized relation to the electro 
magnets, a microphonic device adjustably 
connected to, the diaphragm and to one of 
the electro-magnets, and means for tuning 
said diaphragm to respond to a predeter 
mined vibration, 'said means including a re 
siliently slippolted vibrating rod connected 
to the diaphragm and, to the diaphragm 
support. 

9. In a telephane relay, a support, a dia 
phragm carried thereby, two oppositely dis 
posed electro magnets having like cores 
thereon disposed upon opposite sides of the 
diaphragm, adjustable permanent magnets 
disposed in polarized relation to the electro 

3. 

magnets, a microphonic device adjustably 
connected to the diaphragm and to one of 
the electro-magnets, and means for tuning 
said diaphragm to respond to a predeter 
milled vibration, said means including a rod 
having one end connected to the center of 
the diaphragm, an adjustable weight upon 
the free end thereof, and a resilient fulcrum 
intermediate of the ends of the rod. 

10. In a telephonic relay or amplifier, a 
base, a support intermediate thereof, a dia 
phragm mounted in said support, two elec 
tro-magnets mounted upon the base and 
having like coles opposed to each other, 
one upon each side of the diaphragm, and 
two longitudinally adjustable permanent. 
magneis mounted upon the base and having 
the cores disposed in the same general di 
rection and to influence the electro-magnets. 

11. In a telephonic relay or amplifier, a 
base, a support intermediate thereof, a dia 
phragm mounted in said support, two elec 
tro-magnets mounted upon the base and 
having like cores opposed to each other, one 
tipon each side of the diaphragm, two longi. 
tudinally adji stable permanent magnets 
mounted upon the base and having the cores 
disposed in the same general direction and 
to influence the electro-magnets, and means 
operably connected to the diaphragm to 
tary the vibrations thereof. 
12. In a telephonic relay or amplifier, a 

base, a support intermediate thereof, a dia 
phragm mounted in said support, two elec 
tro-magnets mounted upon the base and 
having like cores opposed to each other, 
one upon each side of the diaphragm, two 
longitudinally adjustable permanent mag 
nets mounted upon the base and having the 
cores lisposed in the same general direction 
and to influence the electro-magnets, and re 
silient means operably connected to the dia 
phragm to vary the vibrations thereof. 
In testimony whereof affix ny signa 

tire. 
FRANK E. SUMMERS. 
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