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To all uhon, it inval? concer'72: 
Be it known that I, ARTHUR. S. WILLIAMS, 

residing at Newton, in the county of Mid 
dlesex and State of Massachusetts, have in 

5 vented certain. Improvements in Magneto 
Electric Signaling Apparatus, of which the 
following is a specification. 
This invention relates to magneto-electric 

machines, and particularly to that class which 
IO has been extensively employed in association 

with telephones for signaling purposes. Its 
object, primarily, is to provide a compact, effi 
cient, and convenient call-generator well 
adapted for use with desk-telephone sets, 

I5 which, dispensing with the ordinary crank or 
handle and speeding-gear, can be actuated 
by the simple operation of pressing a button; 
but a secondary and subsidiary object is to 
enable the same appliance to be used not only 

2O as a call-current generator and transmitter, 
but also as an audible signal-receiver or re 
ceptive device. In accomplishing these ob 
jects the usual field magnet and armature are 
retained, the former generally being a per 

25 magnet U-magnet and the latter preferably 
of the Siemens or shuttle type. The arma 
ture or moving part of the generator, which 
supports the coils, instead of being organized, 
as usual, to revolve in the field of force by 

3o means of a handle and revolving gear, is 
adapted to be actuated positively in one di 
rection by pressure applied to a knob, key, 
or button, which, through peculiar inter 
posed driving mechanism, moves the said ar 

35 mature sharply into a new position, where it 
is held for an instant after the said pressure 
is removed, and then to be actuated reversely, 
but With an access of promptness and speed, 
by a motor-spring in which energy is stored 

4o by the foregoing act of pressure until the nor 
mal and resting position is resumed. In con 
sequence of these Oscillatory motions a high 
but transient electromotive force is generated 
in the coils, which in the closed line-circuit 

45 develops into a brief and strong current im 
pulse, traversing the said circuit and oper 
ating the distinct annunciator or similar call 
receiving instrument. 
The invention consists, mainly, in the pe 

So culiar mechanism to which reference has 

been made, which mechanism comprises a 
short slotted crank secured to the end of the 
armature - shaft and constituting a lever 
whereby the armature may be oscillated . 
across the lines of force of the field-magnets, 55 
an actuating-block carrying a pin which plays 
in the lever-slot and is adapted to be moved 
in one direction manually by means of a 
press-button and in the reverse direction 
automatically by means of a spring in which 6o 
energy is stored by the pressure of said but 
ton, a device adapted to momentarily detain 
the block and thereby the lever and arma 
ture in the position to which they are moved 
by operating the button, while the said but 65 
tion, relieved from pressure, is itself retract 
ed, and means for automatically tripping the 
said detaining device at the proper moment, 
so that the retracting-spring may at Such mo 
ment cause a reverse motion of the actuat- 7o 
ing-block, lever, and al'mature, causing the 
latter to oscillate with great speed back to 
its original position in the magnetic field. 
Another phase of the invention, however, 

consists in placing the armature within the 75 
magnetic field in such relation to the direc 
tion of the lines of force that its resting con 
dition shall be extremely unstable, and in as 
sociating it with any ordinary source of con 
tinuously - developed alternating call - cur- 8o 
rents, such as a standard magneto call-gen 
erator, located at another station, but placed 
in the said circuit, whereby the operation of 
the latter tends to produce successively re 
versed oscillations of the former, which there- 85 
by being caused to produce a lattling noise 
is enabled to act for the time as a call-re 
ceiver, so that a special call-bell may be dis 
pensed with. 

In the drawings accompanying and illus- 9o 
trating this specification, Figure I is a per 
spective view of the magneto-machine with 
the special actuating mechanism in the fore 
ground. Fig. 2 is a longitudinal vertical sec 
tion of the same, showing the unstable resting 95 
position of the armature. Fig. 3 is a front 
view of the actuating mechanism. Fig. 4 is 
a front vertical view of the same, mainly in 
section, taken immediately in rear of the ar 
imature shaft, crank, or lever and through Ioo 
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the actuating-block, press-button, and de 
taining device; and Fig. 5 is a diagram of an 
electric circuit and concomitant apparatus 
with which my magneto-machine may be as 
sociated and is combined. 

In the drawings, Mi is the magneto-machine 
as a whole, in the field-magnets, and A the ar 
mature thereof. The said almature is shown 
as being mounted in Suitable bearings in a 
cylinder C, placed in the magnetic field, which 
cylinder is composed of iron pole-pieces, one 
for each set of magnet-poles, united mechan 
ically by brass studs S. The cylinder C is 
closed in front and rear by plates PP, hav 
ing central perforations, which form bearings 
for the journals of the armature-shaft D. 
The ends of the armature-coils C are or 

may be connected, one with the contact-spring 
l, by means of the point p, mounted in an in 
Sulating-bushing p° in the rear end of the ar 
lmature-shaft to which it is attached, and the 
other to the metal work of the said shaft, and 
consequently to the machine itself. One lead 
ing-out wire U may therefore be attached to 
the spring b, secured to the non-conducting 
block b°, while the other, ui, may be fastened 
to any convenient part of the said metal 
work-as, for instance, to the screw 4 of the 
plate P. 
To the al'mature-shaft D is secured a short 

crank or lever L, having, as shown, a slot , 
in which plays a pin 2, projecting from the 
actuating-block E. This pin2 may be formed 
integral or in one casting with the said block 
E, which is placed under a plunger or spin 
dle R, surmounted and operated by the press 
button B and surrounded or otherwise con 
trolled in its return movement by the retract 
ling Spring 7. 
The actuating-block E may be made tubu 

lar, and a guide-rod G may run through it and 
also through the Spindle R. The movement 
of the block E, however, is further guided by 
a cylindrical tube R, with which it may tele 
Scope, and while it is arranged to be moved 
in One direction by the direct impact of the 
button B and the spindle R, thereof it is, when 
relieved from the pressure of said button, 
adapted to be automatically impelled in the 
opposite direction by the retracting-spring k, 
which surrounds the guide-rod G within the 
block E and its tubular guide R, the said 
Spring having energy stored up in it in vir 
tle of the compression exercised thereon by 
the pressure of the button B. 
The plate N may serve as an outside guide 

for the tubular spindle R, which is enlarged 
below the said plate to limit its upward pro 
gress and which, moreover, is provided with 
a lateral projection Z, having a recess or slot 
2. cut therein, for a purpose which presently 
Will appear. 

In close proximity to the side of the actuat 
ing-block E a detaining device or detent d is 
jointed on a Screw-pin 3. Below the said 
joint-pin the said device is provided with a 
Square end or catch d, adapted to engage a 

projection or stop-pin (7, affixed to the lower 
edge of the actuating-block when the latter 
has been forced to itslowest position. Above 
the joint-pin 3 the detaining device is ex 
tended by a tailpiece cl, projecting into the 
recess or slot 2 and normally resting against 
the outermost wall thereof, which thus is en 
abled to serve as a back limit-stop for the 
said detaining device. This device has a 
spring : constantly pressing against the Outer 
side of its lower end, which, however, is pre 
vented under resting conditions from moving 
inwardly by the above-mentioned contact of 
the tailpiece d with the said limit-stop; but 
if the button be depressed the said rear Wall 
of the recess 2 moves in a straight line, and 
as the approximate surface of the tailpiece 
trends sharply in an inward direction the 
pressure-spring a continually presses the endl 
cl° in Wardly and the tailpiece d outwardly 
until the recess-wall passes the point d', when 
it parts company altogether with the detent 
d. When the button B is pressed down nearly 
as low as it will go, the projecting pin (1 passes 
beyond the catch d of the detaining device, 
and the actuating-block E is thus, when the 
pressure of the button-plunger is relaxed, mo 
mentarily held in its lowest position by en 
gagement with said catch. 

In Fig. 5 the magneto-machine MI at One 
station V is shown as being connected in an 
electric circuit with direct and return. COll 
ductors W W, leading to another station 5, 
where it includes a call-receiving device, 
shown as an annunciator X, adapted to re 
spond to the brief and sharp impulse of cur 
rent which the generator M produces. At 
the station J is likewise located a Suitable 
Source G of continuously-developed alternati 
ing electric currents, represented by a well 
understood conventional symbol indicating 
an ordinary or standard magneto call-gene)- 
ator. IS IX are call-keys connected with the 
two wires of the main circuit and pressing 
normally against back contacts-tops 9 and 10, 
to which extension-conductors 14 15, leading 
to the annunciator X, are attached. The said 
lkeys are also provided with front contacts 78, 
which are in electric connection by wires 12 
and 13 with the two poles, respectively, of 
the alternating-generator G. If the keys IX 
K° are pressed, the alternating call-currents 
of the generator Gare directed over the main 
conductors W, and reaching station V pass 
there through the coil of the al'matui'e A of 
the machine M. 

It will be seen by reference to Fig. 2 that 
the overlapping wings i of the shuttle-shaped 
iron core of the armature A, when the ima 
chine is at rest, alre in a position at a light 
angle to the polar faces of the field-magnet. 
Such position is a very unstable One. Ilence 
the rapidly-alternating call-currents from the 
distant generator G, in circulating through 
the armature-coils of the machine M, Set up 
rapidly-changing polarities in the said core 
and cause the same to vibrate or Oscillate Vig 
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orously, and thereby to produce a rattling 
noise adapted to serve as an audible call 

IO 

3O 

35 

signal. 
In the operation of the magneto-machine 

Mas a signal-transmitter it is only necessary 
for the telephone-subscriber to depress the 
call-button B as far as it will go and then to 
release it. This action pushes down the plun 
ger R and the block E, and the pin 2 of the 
latter, playing in the slot in of the short lever 
L, forces the said lever into a new position, 
(indicated by the dotted lines,) and of course 
moves the armature A within the field of the 
magnets. In for a portion of a revolution. 
Meanwhile the projecting pin (), carried by 
the block E, has passed below the end d of 
the detaining deviced, which, freed from the 
restraint of rear wall of the recess 2', has, in 
obedience to spring ', moved outwardly at its 
upper end and inwardly at its lower end until 
the said lower end dis brought into a posi 
tion directly above and in the line of retreat 
of the pin q. The retracting-springs?’ and k of 
the plunger R and the actuating-block E, hav 
ing both been compressed, are both in tension, 
energy having been made potential in them by 
the act of depressing the button B. As soon, 
however, as the pressure upon the button is 
relaxed the spring 7 counes into action and 
retracts the said button. The button and 
its spindle are retracted for a short distance 
without exercising any effect on the block E 
and the mechanism controlled thereby, and 
the said block therefore remains an instant 
in or nearly in its lowest position, where ob 
viously it must stay until the end d of the 
detent cl is withdrawn from the rear of the 
pin Q, but before the plunger R has recoiled 

4C) 

45 

55 

very far the rear surface of the slot or recess 
2 in the plate Z, extending from it, acting as 
a hook, engages the tailpiece d of the de 
taining device at a point immediately above 
the apex d' of the bend thereof, and, throw 
ing the said tailpiece forward, necessarily 
moves the end d° backward and out of the 
path of the pin q. The actuating-block E is 
thus freed and the retracting - spring lic per 
mitted to expand, which it does with consid 
erable vigor, the block E and lever L. returning 
to their normal position suddenly and with 
great velocity. The armature A, carrying 
the generator-coils Cl, is thus moved or oscil 
lated at a high speed across the lines of force 
of the magnet in and an electric-current im 
pulse under a high electromotive force is thus 
generated within the said cois, which, pass 
ing through the circuit with which they may 
be connected, is well adapted for operation 
of the signal-receiving device X at the cen 
tral or other station. 
The motion which ordinarily can be im 

parted to an armature capable of revolving 
directly by the depression of a key or button 
is too slow to eventuate in a current sufi 
ciently strong to reliably send the signal; but 
by making the return motion of the armature 
independent of the manual action of the op 

erator, so organizing the mechanism that the 
press-button spindle and armature-actuating 
block have in their return strokes no direct 
association, the latter being dependent upon 
the former only for the withdrawal of the de 
taining device, and by providing the said ac 
tuating-block with an independently-operat 
ing retracting-spring I am enabled to impart 
a motive impulse to the machine-armature, 
which, though of brief duration, is of suffi 
ciently great speed for the generation of the 
required current and for the efficient and 
trustworthy operation of the distant signal. 

claim 
1. In a telephone signaling apparatus, and 

in combination with the field-magnet and 
almature thereof; a key or press-button and 
a motor-spring adapted to successively move 
the said armature in opposite directions, re 
spectively; and a detaining device control 
ling and acting to delay the operation of said 
spring, and itself controlled by the said press 
button; substantially as set forth. 

2. The combination substantially as herein 
specified, in a telephone signaling magneto 
machine, of the movable armature and the 
coils thereof; with a key or button, and plum 
ger, constituting means for operating the said 
armature in one direction; a motor-spring 
adapted to be energized by the pressure of 
said key, and placed in operative relation to 
the said armature to produce a return move 
ment thereof; a detaining device for the said 
Spring arranged to temporarily maintain the 
compression thereof, when the pressure on 
said key is relaxed, and delay the return mo 
tion of the armature; and means for auto 
matically tripping the said detaining device, 
and for suddenly releasing the said motor 
spring; whereby the armature is enabled to 
oscillate with great velocity in returning to 
its normal position, for the purposes set forth. 

3. In a magneto-machine for telephone sig 
maling, the combination of the armature 
thereof; with actuating mechanism compris 
ing a slotted level or crank secured to the ar 
mature-shaft; an actuating-block carrying a 
pin which plays in the slot of said lever; a 
key or press-button - detachably associated 
with said block, and organized when pressed 
to move the same in the direction of such 
pressure; a motor-spring compressible by the 
operation of Said key, and adapted to move the 
said actuating-block reversely when the said 
key-pressure is relaxed; a detent engaging a 
projection of said actuating-block to delay the 
return movement thereof; a retracting-spring 
for the key or press-button, acting to inde 
pendently retract the same when pressure 
thereon is no longer exercised; and a tripping 
device for the said detent controlled by the 
said key in its independent return movement, 
all Substantially as herein specified. 

4. In a telephonesignaling system, the com 
bination of a main circuit; a source of con 
tinuously-developed alternating call-currents 
connected there with at a station thereof; and 
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a magneto-electric machine having its arma 
ture mounted in the magnetic field in such 
relation to the direction of the lines of force 
of such field, that its resting condition shall 
be unstable, connected with the said circuit 
at another station thereof; whereby the said 
magneto-machine may be made responsive as 
a receiving instrument, to the currents of the 
first-named Source, substantially as described. 

In testimony whereof I have signed my Io 
name to this specification, in the presence of 
two subscribing witnesses, this 1st day of June, 
IS)7. 

ARTUR. S. WILLIAMS. 

Witnesses: 
THOMAS D. LOCKWOOD, 
JOSEPH A. GATELY. 

  


