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UNITED STATES PATENT OFFICE. 
WILLIAM SE ARs, OF BOST ON, M Ass A CHUSETTS. 

ELECTRC S GN- CHANG NG DEVICE. 

SPECIFICATION forming part of Letters Patent No. 535,865, dated March 19, 1895. 
Application filed February 19, 1894, Serial No. 500,755, (No model.) 

To all whom it may concern: 
Beit known that I, WILLIAM SEARs, of Bos 

ton, in the county of Suffolk and State of Mas 
sachusetts, have invented a new and useful Improvement in Electric Sign-Changing De 
vices, of which the following, taken in connec 
tion. With the accompanying drawings, is a 
specification. - 

My invention relates to an apparatus in 
which mechanical and electrical features are 
combined to effect the movements of a series 
of signs or advertising cards, the object be 
ing to make an automatic mechanism by which 
an intermittent motion may be given to a se 
ries of signs or cards, and after a certain num 
ber have been successively displayed in a cer 
tain Order, the motion will be reversed and 
the same signs or cards will be successively 
displayed but in a reverse order. This ob 
ject I attain by the mechanism shown in the 
accompanying drawings, in which 

Figure 1 is a view showing most of the parts 
in elevation. Fig. 1, shows pole changer ro 
tated one quarter. Fig. 2 is a view in side 
elevation looking from the left of Fig. 1. Fig. 
3 is a view in side elevation looking from the 
right of Fig. 1. Fig. 4 is a diagrammatical 
sketch showing the method of wiring to suit 
a slight mechanical change. 
In the drawings an electric motor is shown 

and is designated by A. 
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The motor used should be of the class known 
as pole-armature motors, that is, in which the 
armature is of iron and has poles or projec 
tions of iron extending through the winding 
so as to reach nearly to the faces of the field 
magnets So that in case the current is cut off 
from either the armature or the fields alone 
the motor will be abruptly stopped. 
The motor used in this case has two field 

coils A' and A*. (See Fig.2). The armature A 
is mounted upon a shaft A and has commu 
tator branches AA. The armature shaft A 
has a worm. A which communicates motion 
to the wheel B mounted on the shaft B. The 
shaft B has upon it a suitable roller for car 
rying a long strip of suitable fabric W, the 
lower end of the said fabric being wound upon 
a spring roller that will wind upon itself the 
fabric as it is unwound from the roller on the 
shaft B. . . . . . . 
The apparatus is so arranged that when all 

of the fabric has been unrolled from the up 
per roller and wound upon the lower one the 
motion will be reversed and the fabric will be 
rewound upon the upper roller. 
The strip of fabric W has painted or printed 

upon it a series of signs or advertisements, 
and the casing in which the apparatus is 
placed is provided with an opening atW', (Fig. 
2) through which the signs or advertising 
cards are successively exhibited. The shaft 
B' (see Fig. 1) also has upon it a cam D D', 
a worm B, and a crank B, as shown. Thie 
cam D D'as it rotates, lifts the lever D, and 
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acting through the said lever D gives an up 
ward movement to the hanging rod E which 
in turn acts upon the weighted lever E, said 
lever E being pivoted at E, and has upon it 
a pawl P which engages with a ratchet wheel 
P' to which a cylindrical pole changer P is 
connected. The worm B° on the shaft Bro 
tates a gear wheel B' hung at B. This wheel 
has upon it a cam arm B which is adapted to . 
come in contact with the lever B and throw 
its upper end B in the direction of the arrow, 
that is, out from under the arm E on the le 
ver E and allow the lever to drop so as to be 
supported only by the projection K on the 
wheel K, and the latch E. 
The crank arm B on the shaft B', has at 

tached to it by a crank pin B a link H (see 
Figs. 1 and 3), said link being connected by 
a pin H to a lever H, said lever being piv 
oted at Hand having upon it a pawl H, said 
pawl H" serving to rotate the wheel K on the 
winding arbor K' of a clock train T. The 
wheel Khas upon it an arm K', which is adapt 
ed to come in contact with the pin K', and 
thus stop the motion of the train wheels. The 
pawl H has an arm H which is adapted to 
come in contact with the pin H', and thus to 
throw the pawl H out of contact with the 
wheel K, so that although the lever H may 
still continue to move downward the pawl will 
no longer cause the wheel K to rotate, as it 
will be thrown out of engagement with it. 
The wheel K? (Figs. 1 and 3) is connected with 
the clock train, so that its movement is timed. 
This wheel K has a notch in its periphery, as 
shown in Fig. 3, in which a projection K on 
the electrode K may drop, so that when the 
wheel K moves from the position shown in 
Fig. 3, it will cause the electrode K to be 
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raised up from the electrode K, and be 
brought in electrical contact with the elec 
trode K. The wheel K (Figs. 1 and 2) is also 
connected with the clock train, and is rotated 
and timed by the train. This wheel K has 
upon it, a projection IK (see Fig. 1) which, 
when the wheel is in the position as shown in 
Fig. 1, supports the latch E and through it 
the lever E8. This supporting of the lever E 
by the projection K takes place only when 
the lever E is not supported by the lever B 
B as has already been stated. 
The wheel B on the shaft B has attached 

to it a cam arm C, said arm being adapted to 
raise up at intervals, the electrode C, and 
thus cause it to form an electrical contact with 
the electrode C. 

I will now describe my pole changer. It is 
designated by P (Figs. 1 and 2). This pole 
changer is mounted on the shaft P° and has 
upon it four commutators bars. Two of the 
bars, N and N', are electrically connected to 
each other and to the shaft P by a cross bar 
N8. The other two commutator bars L and L', 
are connected to each other, but insulated 
from the shaft P by a cross bar, not shown 
in the drawings. The commutator bars N and 
N’ are thoroughly insulated from the commu 
tator bars L and I'. As the commutator now 
stands, an electric current coming through the 
electrode R would pass out through the elec 
trode R, and a current coming through the 
electrode R' would pass out through the 
electrode R; but if the pole changer is to be 
turned a quarter way round, as shown in Fig. 
1A, then a current coming through the elec 
trode R would pass out through the electrode 
R, and the current coming through electrode 
R" would pass out through the electrode R; 
that is, the current would be reversed. 

I will now give the action of the apparatus, 
referring to Fig. 1, in which the motor is 
just on the point of stopping, and the clock 
train about to start. In this condition the 
motor has, (acting through the crank B. B. 
link H, lever H, pawl H, and ratchet wheel 
K) wound up the clock train T, a continued 
motion of the lever H* will cause the arm H 
to come in contact with the pin H. This will 
throw off the pawl H from the wheel K and 
thus allow the train to start, which in turn 
will cause the wheel K (see also Fig. 3) to 
lift the electrode K out of electrical contact 
with the terminal K which action will open 
the motor circuit, i. e., (see Fig. 1) the termi 
mal K, wireb, electrode R, commutator bar L', 
electrode R', wire b', brush A", coil of arma 
ture A, brush A, wire c, electrode R, commu 
tator bar N, plateN, shaft P, electrodeR', and 
wire c' to field coil A, wire c, binding post 
c, wire c, electric generator G, wire a, bind 
ing post a', wire a, field coil A', wire a, elec 
trode K', back to terminal K, so that the 
motor is no longer energized, but the arma 
ture will still rotate by its own momentum 
sufficiently to bring the arm C on the wheel 
B up to the electrode Cand lift it up so as to 

make an electrical contact between it and the 
electrode C. While this is taking place, the 
wheel K (see also Fig. 3) has raised the elec 
trode K4 to contact with K. These two ac 
tions will restore an energizing current to the 
field coils A' A', but not to the armature A. 
The circuit by which this is accomplished I 
will call the “break’ circuit and it is as foll 
lows: Starting from electrode K, through 
electrode K, wired, electrode C°, electrode C, 
wire d wire c', field coil A, wire c, binding 
post c, and wire c, generator G, wire a, bind 
ing post a', wire a, field coil A', wire a, to 
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starting point. This act of energizing the field 
magnets and not the armature will cause the 
field magnets to abruptly stop the rotation of 
the armature. This stopping of the motor al 
lows the sign strip V to stop, exhibiting a sign 
at the opening V', until the following de 
scribed action takes place: 
The wheel K will be rotated by the clock 

train in a certain definite required time; that 
is, the time required for exhibiting a single 
sign. Upon the wheel having made a com 
plete rotation it is stopped by the arm K' com 
ing in contact with the pin K in such a posi 
tion that the notch on the wheel K will be 
directly under the cam piece K, and the said 
cam piece K8 on the electrode K is allowed 
to drop into the notch in the said wheel and 
thus allow the electrode K to separate from 
K opening the break circuit and at the same 
time closing the circuit through KK, that 
is, the motor circuit. Now the motor will 
start and the wheel B will make a complete 
rotation and the arm C comes almost in con 
tact with the electrode C; that is, the parts 
are restored to the position from which they 
started. The above described action of the 
parts relates to the movement required to ex 
hibit a single sign. This action is to be re 
peated until all the signs on the sign-strip 
have been exhibited. Now the signs having 
all been exhibited, the motion of the sign 
strip is to be reversed, and to do this the mo 
tion of the motor must be reversed. This ac 
tion will now be explained. The frequency 
of reversing will depend upon the number of 
signs on the sign-strip V. For instance, sup 
pose there are one hundred and eighty signs, 
I arrange the transmitting mechanism be 
tween the shaft B and the pole-changing cyl 
inder P, so that the shaft B' must make 
sixty rotations to cause the wheel B to make 
one, and the wheel B' must make three rota 
tions to cause the pole changer to reverse the 
current. The number of one hundred and 
eighty is not arbitrary, -any number desired 
may be used, -the mechanism being suitably 
modified for it. 
The pole-changing is effected as follows: 

The wheel B has upon it a cam arm Badapted 
to come in contact with the lever B' and by 
forcing its lower end outwardly, cause its up 
per end B to pass out from under the projec 
tion E on the weighted lever E° and allows 
it to drop on to the projection K on the wheel 
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K8 where it will remain until the motor cir 
cuit is opened by the clock train T (as has 
been set forth). Then the movement of the 
wheel K will cause the projection K to pass 
out from under the latch E and the lever E 
will drop, and acting through the pawl P will 
cause the pole changer P to make one twelfth 
of a turn or one third of the motion required 
to make the pole changer reverse the current. 
The fall of the lever E will be stopped by the 
link E, the lower end of which then rests upon 
the lever D* which in turn rests upon the cam 
wheel DD. Now the next rotation of the shaft 
B' will rewind the clock train T as already set 
forth, (the wheel K and its projection K hav 
ing resumed their normal position) and act 
ing through the cam wheel D D' throw up the 
lever D, link E, and lever E°, which will be 
retained in its upper and normal position by 
the lever B B which will have been brought 
back by the spring B", the cam arm B on the 
wheel B having passed away from the lower 
end of the said lever B'B'. When the lever 
E8 has been dropped three times by the three 
rotations of the wheel B (involving one hun 
dred and eighty turns of the shaft B) then 
the pawl P will have turned the pole chang 
ing cylinder P'one quarter of a rotation; that 
is, will have reversed the current and the mo 
tor armature will rotate in the opposite di 
rection and the signs on the sign strip V will be 
intermittently exhibited in the reverse order; 
all of the motions of the apparatus as above 
described being repeated. 
The diagram, Fig. 4, shows substantially the 

same arrangement as that shown in Fig. 1, 
but in some respects is simpler. In this dia 
gram, G represents the generator, A A' the 
motor, and Z, a pole changer to be actuated by 
hand or electrically by mechanism driven by 
the ratchet wheel P’ which is operated by the 
electromagnet M acting through the lever E? 
and pawl P. 
C is a wheel driven by the motor A A' and 

adapted to act upon the electrodes C° C. B. 
is a wheel also driven by the motor A A' and 
adapted to operate the lever BB" in connec 
tion with the “clock’ which acts upon the 
electrode K. In this arrangement, the clock 
is not wound up at intervals by the action of 
the motor, but is wound by hand and is sup 
posed to go continuously for a day or more. 
The circuits may be briefly described as foll 

low: Starting from the generator G the wire 
a a? a connects with the field coil A of the 
motor, thence by the wire a to the electrode C°, 
thence to electrode C and by wire n to elec 
trode K, thence through electrode and wire 
n' to the field coil A of the motor, and thence 
through the wire n° to generator. With this 
condition of the circuit, the armature of the 
motor Will be held fixed so no action will 
take place. Now if we suppose the clock in 
its movement throws electrode K' up, con 
tact will be broken with in and made with 
electrode K (and also with terminal r for a 
shunt current). Then the current will pass 

through the wire r", one branch of the pole 
changer Z, wire p, commutator brush A, 
armature coil, commutator brush A, wire p', 
other branch of pole changer Z, wire p", wire 
in, to field coil A', wire in to generator G. 
This condition of the circuit will cause the 
motor to start. The object of the shunt cir 
cuit through wire r terminal r, electrode K, 
wire r is to keep the motor circuit closed 
while the electrode C* is passing from elec 
trode C to terminal p. In practice this shunt 
circuit is not needed as the momentum of the 
armature will continue the motion of the mo 
tor until the circuit is closed. 
The series of clock contacts with K is so 

timed that the wheel C shall make a complete 
rotation between each successive contact. 
The magnet Mandits connected mechanism 

and circuits is intended to take the place of 
the weight on the lever E° and the operating 
mechanism of the lever E as shown in Fig. 
1; and operates as follows: As the wheel B 
rotates, it brings the arm B in contact with 
the lever B' (now an electrode instead of mere 
lever) and cause its upper end to be in posi 
tion to make an electrical contact with an 
arm of the “clock.” Now a circuit will be es 
tablished from the generator G through the 
wire a, wire t, magnet M, wire t', wheel B, 
arm B, lever (electrode) BB", clock, wiret, 
wire n, back to generator; thus energizing 
the magnet M and cause the lever E8 and 
pawl P to act on the Wheel P', the same man 
ner as the weighted lever E acts upon the 
wheel P' as has been explained in connec 
tion with Fig. 1. 
I claim- - 

1. In an apparatus for operating a series of 
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Io5 connected signs, an electric motor having a 
pole armature, a mechanism for transmitting 
motion from said motor to a fabric V con 
taining a series of signs, a revolving arm C, 
operated by said motor and adapted to oper 
ate at intervals the electrode C°, and thus 
close the electric stop circuit,'-through 
electrodes K K wire d electrodes C°C, wire 
d' c', field coil A, wire c, post c, wire c, to 
generator G, wire a, post a', wire a, field 
coil A', wire a, back to electrode K'-and 
said stop circuit, Substantially as and for the 
purpose set forth. 

2. In an apparatus for operating a series of 
connected signs, an electric motor and mech 
anism for transmitting motion from said mo 
tor to a fabric W containing a series of signs, 
a revolving cam arm B operated by said mo 
tor, the lever B, the weighted lever E, clock 
train T, link E, lever D and cam D'as de 
scribed and adapted to operate the pole chang 
ing cylinder p by which the current through 
the motor is reversed, substantially as and 
for the purpose set forth. 

3. In an apparatus for operating a series of 
connected signs, an electric motor having a 
pole armature, a mechanism for transmitting 
motion from said motor to a fabric W con 
taining a series of signs, a mechanism oper 
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ated by said motor for opening the motor cir- name to this specification, in the presence of 
cuit and closing the “stop-circuit,” a mech- two subscribing witnesses, on this 17th day Io 
anism operated by a clock train for opening of February, A. D. 1894. 
the “stop-circuit” and closing the motor cir 

5 cuit and said “stop-circuit’ and motor cir- WILLIAM SEARS. 
cuit, substantially as and for the purpose set Witnesses: 
forth. FRANK. G. PARKER, 
In testimony whereof I have signed my WILLIAMEASON. 


