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UNITED STATES

PATENT OFFICE.

OWEN L. HARRISON, OF COLETA, ILLINOIS.
ELECTRICAL BIGNALING APPARATUS.

933,557,

To all whom it may concern:

of, Colets, in the county of Whiteside and
State of fllinois, have invented certain new
and useful Improvements in. Electrical Sig-
naling Apparatus; and I do hereby declare
the following to be a full; clear, and exact
description of the invention, sich as will en-
pertains to make and use the same. o
‘This invention relates to improvements in
electrical signaling mechanism and more
particularly to such as are adapted for use

able others skilled in the art to which it ap-

-on_telephone lines for operating synchro-

nized or harmonic call bells,—one object of
the, invention being to so construct and ar-
range an apparatus of the character specified,
that various rates.of frequency of current
can be effected on a line or exfernal .circuit
or so that several external circuits can be
supplied simultaneously with currents of dif-
“ferent frequencies, and thus enable several
central office operators to use the apparatus
at the same time for operating signal bells
on various lines. e

.- A further odbject is to
changer capable of su
of lines c¢urrents of erent frequencies,
with means for operating said
af a constant or uniform speed.

‘A further object is to provide a rotary
pole changer capable of supplying current
of different frequencies to & number of lines,
with simple and efficient means for -driving
the rotary member at a constant or uniform
rate of. Sﬁ}eed regardless df changes of vol-
tage of the current whicli operates and con-
trols said driving means. .

With these objects in view, the invention
consists in certain novel features of construc-
tion and combinations of parts,as hereinafter
set forth and pointed outin the claims.

In the accompanying drawings; ‘Figure 1
is o view in elevation of a pole changer em-
bodying my invention. Fig. 2 is a trans-
verse sectional view; Figs. 3,4, 5, 6 and 7
are detail views illustrating various parts of
the pole changer; Fig. 8 is a view illustrat-

providé a pole
péyi,ng to a number
1

ing the motor and means for controlling the

same to drive the pole changer at a-constant
speed; Fig. 9 is an edge view showing a por-

is a view of-a slight modification.
1. represerits a suitable base on which

standards 2, 8 are located, and upon said
pole changer is.

standards, the shaft 4 of the

Specification of Letters Patent,
Application fled October 2, 1908. Berial No. 455,809,

pole changer -

nut 19 locd
means; Fig, 10

Patented Sept. 7, 1909,

’ 'mounted in suitable bearings. The silaft 4
Be it known that I, Owen L. Harrieox, . i

carries a series of commutators, (four being
shown in the drawing) which are so con-
nected in circuits and codperate with brushes
in such manner ag to supply various lines

_or external circuifs with currents of differet .

frequencies for operating harmonic bells on
sa;ﬂ lines or external eircuits. Each coin-
mutator may consist-of two rings 5—¢€ nav-
ing intérmeshinﬁ contack teeth or fingers.7,
the rings of each commutator having a dif-
ferent number of such teeth or fingers so that
currents of different frequencies will be sup-
Elied to the various lines with™ which the
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rushes cobperating with these commutators _

are connected. . R K

The pairs of rings composing the vari-
ous commutators are located upon hubs 8 of
insulating material secured to:the shaft 4.
These hubs are made of such ]enfth as to
project slightly beyond the edzc: of the com-
mutators and contact with :ach other so as
fo prevent electrical inter{erence of comunu-
tator with its neighbors. The rings 5—6 of

each commutator are sc placed on their hubs-

75

8(

B as to be out of electrical contact with each -

other, and the spaces between the inter-
meshing contact teeth or fingers 7 of the re-

spective rings are occupied by teeth or ‘g:

spacers 9 of insulating material projecting
from: the hub.8. Instead of making the
spacing teeth 9 as projections from the hubs
8, said spacers’ may be. made of metal as
shown at 10 Fig. q
hub, with insulating material 11 at each side

of éach spacer. .

10, and driven into the

9

Each of the sevenﬁL msulatmg hubs 8'is

-| provided ‘with two grooves .12 and 13; the

being made to

grooves of the various hubs ! )
Into these grooves,

aliné with each other..

‘keys 14—15 are .inserted, the key 14 having
| & series

of projecting :portians” 16 in elec:
t'rical.c'ontac{) wgth gzlggong of each comttiu-
tator, and the key 15 haviag similar projec-
tions in electrical contact with the other
rifn of the sgveral commutators. Oné end
0
ri . .
shaft 4, while one end of thé key 15 is elec-
ectéd: ‘with a washer 18 and a

“on 'the shaft 4 and having
‘electrical connectiod therewith.” o

- Twa bristies'20—20 are provided for each
~commutator ds'shown. in,lgig. 2, and these
brushes are secured to holders 21 adjustably
connected with an insulated semicircular

trically o
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the key 14'is in_ele¢trical contact with a -
17 carried.by but insulated from the

105 - .
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support 22 disposed concentric with and
suitably spaced from the commutators.

An adjustable screw 23 is provided for
each brush 20 for regulating the tension of
the same against its commutator. The
brushes of each pair-aie connected by means
of suitable conductors, with a pair of bind-
ing posts 24—25, and the latter are connected
by conductors 26—27 (repredenting .a tele-
p{one' line or external circuit) with a suit-
able switch board, not shown., =~ -

One terminal of an electric battery 28 is
connected, by a conductor.29 with a' brush
30 making electrical contict with the shaft
4, while the other terminal of said battery is
connected, by means of a conductor 81 with
a brush 32 with the insulated ring 17.

With the construction and arrangement

above described, a circuit may be traced
from one terminal of the battery by conduc-
tor 29 to the shaft 4; thence by nut 19 and
washer. 18 to the key 15; thence to one mem-
ber of a commutator, thence to one of the
commutator brushes, thence to one limb of
the external circuit; thence by way of the
other limb of the external circuit to the other

commutator brush,-to the other member of

- the commutator, through the key 14 to the
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insulated ring 17, thence to brush 32 and
from the latter, by the conductor 31 to the
other {vrminal of the battery. As one mem-
ber of each commutator is conneéted with
one terminal of the battery by means of the
key 14 and as the other member. of the same
commutator is connected with the other ter-
minal of the battery by means of the key 15,
it is apparent-that when the commutator is
rotated, in dontact with the brushes 20, ap
alternating current will flow over the exter-
nal circuit. It i$ also apparent that if one
commutator brush be moved laterally so as
to contact with the continuous or plain por-
tion ‘of a commutator member while the

- other brush is permitted to make contact
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with the teeth or fingers of the other com-
mutator jnember, a pulsating current will
be sent over the extérnal circuit. The alter-
nations of the current in the external circuit
will be equal to the sum of the teeth of two
rings or members composing a commutator.
Thus, if a-pair of rings or commutator. mem-

bers have six feeth each, the line or external

circuit will receive twelve alternations of
current with each complete rotation of the
shaft 4, and ‘any propartions may be ob-
tained by varying the number of teeth of the
commutator members. In the drawings I
have shown the machine provided with four
commutators, which will cause, resFectively,
4, 8, 12 and 16 alternations on'the lines con-
nected with them, with each complete rota-
tion. of the shaft, when said external cir-
cuits are closed. Each pair of commutator
members may be connected with a different
line at’ the same time, and each line will re-

“or each pair’of binding

033,657

ceive alternations proportional to the num-
ber of teeth in the commutator members
with which it is connected.
Several lines may be connected with any
osts or commutator
brushes, and the \'m'iuus[l)ines will receive the
desired alternations.” The machine will,
therefore, serve any number of operators.
It may be found desirable to imuke the rings
or commutator members having the greatest
number of teeth, lurger in diameter than the
rings or commutator members having a
smaller number of teeth, To construct a re-
volving harmonic pole-changer when the fre-
quencies are to have fractional ratios in-

_stead of multiple ratios, as in the drawing,

the highest frequency should always be less

is desired to produce five different frequen-
cies,

ring will be five; the numbers of teeth in

‘succession would then be, 5, 6, 7, 8, 9. The

frequencies would be 10, 12, 14, 16
revolution of the shaft.
two revolutions per second, the frequencies
produced would be 20, 24, 28, 32, 36. This
would be a very practical set of frequencies
for ringing harmonic bells made to respond
to said frequencies. - The object should be to
leave the greatest interval possible between
frequencies. This can -always be read™y
done by making the number of teeth per ring

18 per

Then, the lowest number of teeth per-

‘B({ givin the shaft-
]
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" than twice the lowest frequency. Suppose it
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for .the lowest frequency equal to the num-

ber ‘of frequencies desired, and giving each -

ring of each successive pair o rings, one

‘more tooth than its predecessor. This rule

will always divide the octave into equal
parts, and will avoid multiple ratios.
In-order that the machine shall operate
effectually for ringing harmonic bells, it is
important that the rotary pole changer shall

100

105

be driven at a substantially constant, uni- -
form speed. To accomplish this, the devices _

now to be described may be employed.

A ratchet wheel 33 is mounted loosely on
the shaft 4 and prevented from lateral dis-
placement in one direction by a washer 34
and a nut 35 on the shaft.
secured to the shaft at the other side of the
ratchet wheel and to this collar, a spring 87
is secured.  The pr¢ jecting' end of this
spring is engaged by a pin 88 which projects
laterally from the ratchet wheel.

A collar 36 is

In this-
-manner, the ratchet. wheel has a yielding con-
-nection with the shaft; so that the speed of

110
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the latter will be constant, regardless of -

changes of voltage-in the circuit which in-
cludes the magnet which controls the opera-
tion of the devices which propel the ratchet
wheel,—whereas, if the ratchet wheel were

125

rigidly secured to the shaft, a sudden in- -

crease of voltage in the cirgiiit of the motor
magnet would tend to accblerate the speed of
the shaft. The motor magnet above re-
ferred to is indicated .at 88 and actuates a

130
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pivoted armature 39,—the latter being
moved in one direction i)y means of a spnng
40 attached at one end to said armature an

at the other end to an adjusting screw 41.
A yoke 42 is pivotally conpected st one end
with the armature 39 and one arm of this
yolce terminates in a tooth 43 over the ratchet
50 as Lo engage the teeth of the latter when
the yoke moves in a direction away from the

magnet, the yoke being limited in its move- |

ment in this direction by means of a stop

serew 44 adjustabl mounted in a post 45
“and held in adjusted position by a jam nut

4G. The other arm of the yoke terminates
under the ratchet wheel in a hook 47 to en-
It i8 apparent
that when the yoke is reciprocated by the
‘combined action of the motor magnet 38 and
the spring 40 (or by the alternate action of
two motor magunets) the ratchet wheel, and
consequently the shaft 4 and the commutators
will be ratated constantly in the same diree-
tion. . . _ : o
In order that the circait of the motor
magnet shall be opened and closed at s uni-
form rate of speed and thus cause a con-
stant, uniform speed of the commutators of
the pole changer, the devices now to be de-
scribed may be employed. " ,

A reed 48 ({)re erably of hard spring

.steel) is secured at one end to a suitable
support 49 and at its free end is adapted to

play between the poles 49* of a magnet 50
supported by a suitable standard 51., Near

its free end, the reed carries a block 52 of

- insulating material and the side of this
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block next to the reed is cut away or re-
cessed asishown at 52¢ A contact finger 53
of thin pliable spring metal -is secured at
oune eud to the reed 48 within the iecéss of

the block. 52 and the free end of this finger

carries a contact point 54. A contact screw
55 passes through the block 52 and termi-
nates in a contact point 56 close to the con-
tact point 54 of tﬁe finger 53. The screw
55 is engaged by a clip 57 which prevents
said screw from turning, and said. clip is se-
cured to the block 52 by. means of a
screw 58.

A screw 59 is secured to the free end of

“the reed, and on this screw, a nut 70 and

thin washers 61 are located. . These devices
serve as simple means for-tuning the reed.
That is, by varying the load. Such devices
are not ‘apt to get out of proper adjustment.

One pole of a battery 62 1s connected by
a conductor 63 with one terminal of a helix
of magnet 50 and the other helix “of this
magnet is connected by a conductor 64 with
a binding post 65 electrically connected with
the reed 48 through the reed support 49.
The clip 57 and consequently the contact
screw. 55, is connected by a cohductor 66
with a binding post 67 and the latter is con-
nected, by a conductor 68 with the other

pole of the battery 62. The conductor 63
1s connected by & wire 69 with one terminal

_of the helix of the motor magnet 38, and the

other terminal of the helix of the motor
magnet is connected by means of a wire 70.
with the binding post 65. Thus it will be

seen that the magnets 38 and- 50 ave ar-

ranged in parallel with each other and that

‘these circuits are controlled by the circuit

breaker afforded by the contacts 54 and 56

carried by the reed 48. The play of the

contact point 54 is adjusted by means of the

serew 55, The platinum contact 56 may be’
soldered to the inner end of screw 55.

When the reed 48 is at rest, and the cir-
cuit of battery 62 is open, the contact point
54 will rest lightly against the contact point
56. When the circuit is closed by means of
a suitable key (not shown)-the reed will be
actuated by the magnet 50 and as.the circuit
breaking contacts 54-—56 ave in series with
the coils of magnet 50, the circuit will be
broken by the separation of the contacts
54—56 and cause the magnet 50 to releasc
the reed. Making and breaking of the cir-
cuit at the contacts 54—-56 will coritinue and

| the reed will thus be caused to vibrate with

a definite and uniform irequency and the

‘making and breaking of the circuit will cor-

respond in frequency with that of the reed.
In consequence of the above operation of
the reed, the circuit of thé motor magnet
helix will be opened and closed with a uni-
form- frequency céorresponding with the fre-
quency of vibration of the reed, and hence-

- the speed- of * reciprocation of the yoke 42

and hence the speed of rotation of the com-
mutators of the pole changer will .be.con-
stant and uniform. The said pole changer
is therefore capable of effectually controlling
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the opération of harmonic bells on the sev- -

eral lines or external circuits with which the
pole-changer is connected, as previously ex-
plaiued, “

Various changes might be made in the de-
tails of construction of the varigus parts of
my inventien without departing from the
spirit of the latter or limiting its scope, and
hence I do not wish' to rest¥ict my=elf to the
precise’ details herein set :forth.

Having fully describéd my invention
what T claim as new and desire to secure by
Letters-Patent, is:— :

1. In dpparatus of the character de-
scribed, the combination with a series of ro-
tay commutators; each adapted to interrupt
an electric circuit at a different frequency
from the others, means for including each
of said commutators in a different external
circuit an eleciro-magnetic device for operat-
ing sald commutators simultancously and
means for operating said electro-magnetic
device at a substantially constantly uni-
form speed. :

2. In an apparatus of the character de-.
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seribed, the combination of a shaft, a series
of commutators carried by said shaft and

- each adapted to interrupt an external elec-

10

tric circuit with a frequency different from
the others, means for including each com-
mutator in a’ different external circuit, an
electro-magnetic device for propelling said
commutators simultaneously, a yielding con-
nection between said electro-magnetic de-
vice and the shaft which carries the com-

" mutators, and means for operating the elec-
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tro-maguetic device at a substantially con-
stant uniform speed. L

3. In an apparatus of the character de-
scribed, the combination of a shaft, a series
of commutators located thereon and each
adapted to interrupt an external circuit at a
different frequency from the é6thers, means
for including each commutator -in a differ-
ent external circuit, a ratchet wheel loose on
the shaft, a pin and 'spring connection. be-
tween the ratchet wheei) an(gl shaft, slectric’
ally-actuated means for rotating said ratchet

wheel, and means for operating said elec- ]

trically actuated means at a substantially
constant uniform speed.
;4. In apparatys of the character. de-

-scribed,-the combination of a series of com-
mutatdrs, each adapted to interrupt an ex-

ternal circuit at a different rate of frequenc
from' the others, means for including each
commutator in a different external circuit,
an electro - magnetic deviee for propelling
said commutators simultaneously . at a sub-
stantially constant uniform speed, and a reed
carrying a circuit making and breaking de-
vice for ' controlling the operation of the
electro-magnetic device. S

5. In apparatus of the character de-
scribed, the combination with a rotary pole
changer comprising 4 commutator and
brushes cotperating therewith and adapted
to be included in an external circuit, of an
electro-magnetic device for propelling said
commutator; a reed, a circuit interrupter
carried by said reed, a magmet for operating
the reed, and an electric circuit including
said reed, the circuit interrupter, said mag-
net and-‘the magnet of said e?ectro—magnétlc
device. ‘ .

6. The combination with a source, of elec-
trical energy, of a shaft, means for rotating
the shaft at a substantially uniform rate of

.will produce a‘different num
ruptions or alternations in said circuit or cir-*

933,567

sEeed, contacting elements mounted én said
shaft, said contlacting elements arranged in
pairs, one positive and the other negative,
means for including each pair of contacting
devices in an external or working ci
and each pair of said contacts adapted to
produce 2 different number of changes or in-
terruptions of the external or working cir-
cuit at each rotation of the shaft, and means
for connecting each contacting element with
the proper pole of the source of electric
energy. ' ;

- 7.7In an apparatus of the character de-
scribed, the combination with a shaft, of a
series of commutators mounted thereon, each
commutator comprising two members and
adapted to interrupt a current at a different

- frequency from the others, brushes codper-

ating with each commutator and included in
an external or working circuit, a key elec-

‘trically connected with one member:of each
- commutator, another key electricglly con-

nected with the other member of each com-

mutator, insulating hubs supporting said

commutators and keys, a source of electrical
energy having its terminals connected re-
spectively with said keys, and means for ro-
tating said commutators at a substantially

constant uniform speed. ~ i
8. The combination with a source of elec-
trical energy, of a shaft, means for rotating
the shaft at a substantially constant uniform
speed, pairs of insulated rings mounted on
said shaft, both members of each pair of
rings having an equal number: of longitudi-
nal intermeshing teeth and ,each pair of
rings having a different number of teeth
from any -other pair, means for includin
each pair of rings in one or more externa
working circuits so that each Ea;ir of rings
er

cults per revolution of the shaft, and means
for connecting each ring with .the proper
pole of the source of electrical energy.

‘In testimony whereof, T have signed this’

specification in the presence of two subserib-
ing withesses,

OWEN L. HARRISON.

Witnesses:
A. X, Harrison,
Appie C. Harrison.
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