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- when the natural demand for power is less
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To all whom it may concerm:
Beit knownthat I, FREDERICK R.M.CUuTCH-

EON, a citizen of the United States, residing

at St. Paul, in the county of Ramsey and

State of Minnesota, have invented certain new |

and useful Improvements in Timed Electric
Switches for Multiple-Rate ‘Meter Systems;
and I do hereby declare the following to be a
full, clear, and exact description of. the in-
vention, such as will enable others skilled in

the art to which it appertains to make and

use the same. .
- My invention has for its object to provide
certain improvements in timed electric
switches; and to this end it consists of the
novel devices and combinations of devices
hereinafter described, and defined in the
claims. | o | |

In its simplest.form the switch comprises a
rotary head or support which is moved with
atimed action,a continuous metal ring,herein
called the ‘‘collecting-ring,” a codperating
broken or sectioned ring the sections of which

are insulated from each other and from said

continuous ring, and a plurality of contact
plugs or pins which fit in suitable perfora-
tions or seats in the said rings and by the use

of which any of the sections of the sectioned

ring may be electrically connected with the
continuous ring., For low-potential currents

‘the brushes of the main orsupply circuit may i
be mounted to work one on the continuous
contact-ring and the other on the broken . or

sectioned contact-ring. For. high-potential

currents the switch may be used to control a
magnet or magnets in a local circuit and
such magnets in turn be used to control a.
~ double-throw switch in the main or supply
“elreunit.

This latter arrangement is service-
able in connection with two-rate pay systems,
or, in other words, where one rate is charged
for power furnished during certain hours of
the day and another rate is charged during
cerfain other hours of the day. . For instance,
during certain of the hours of the night,

than during the day-time, it is a common

“practice to make a reduced charge in order to

encourage the use of the power at such times,
as the demands upon the power-station would
naturally become lessened. - o

'1llustrated in the accompanying drawings,

wherein like characters indicate like parts
throughout the several views. |
- Figure lisaviewin frontelevation,showing
myimproved switch applied directly in a low-
potential circuit. F'ig. 2 is a rear elevation
of the device shown in Fig.1. Fig. 3isasec-
tion on the line «® 2® of Fig. 2. Tig. 4 is a
detail, partly in plan and partly in section,

showing one of the contact plugs or pins.:

Fig. o is a side elevation of the device shown
in Figs. 1 and 2. Fig..6 is a vertical section
on the line «* x° of Fig. 1. Fig. 71is a view

corresponding .to Fig. 1, but illustrating a -

switch of modified construction. Fig..81s a
vertical section on the line «® 28 of Fig. 7.
Fig. 9 is a diagram view illustrating the

switch shown in Figs. 7 and 8 applied in con-

nection with the double-throw switch of a
two-rate pay system of electrical distribu-
tion. Fig. 10 is a diagram view illustrating,
briefly, an electric clock by means of which a
switch is rotated; and Fig. 11 is a plan view
in diagram, showing the switch and the train

of clock-gears by means of which motion is

transmitted. | -
Referring first to the simpler form of the

device, (illustrated in Figs. 1 to 6, inclusive,)
‘the numeral 1 indicates a base-plate having
bearing-pedestals 2 and a brush-supporting
posts. - In the pedestals 2 is loosely mounted
a shaft 4, which is driven with a timed ac-

tion by clockwork or other suitable device.

Rigidly secured on and driven by the shaft
4 18 a disk-like head or block 5, preferably of

insulated material, such as vulecanized rub-
ber.. The shaft 4 and the head 5 are prefer-

ably driven at such a rate of speed that they

will make one complete rotation in twenty-
four hours.

ring 6, called the ‘‘ collecting-ring.” Spaced

apart laterally from and also insulated and
also countersunk in the periphery of said

head 5 1s a broken metal ring 7, the sections
of which are slightly separated and insulated
from each other. There may be any num-

ber of sections in the broken ring 7; but, as

shown in the drawings, there are twelve—
that is, one for every two hours of the day.

- | Kach section of the broken ring 7 is provided

My invention in several of its forms is | with a pérforation or seat 8, which stands in

Countersunk into the periphery
of the insulated head 5 is a continuous metal
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line with a similar perforation 10 in the con- | engagement with the approaching section be-

tinuous collecting-ring 6. A series of comn-
tact plugs or pins 11, preferably having in-
sulated heads 12, are adapted to be inserted,
as best 1llustrated in Fig. 6, through the co-
incident perforations 8 and 10 of the said
rings 6 and 7, and thus to electrically connect
any one or more of the sections of said ring
7 with the said continuous ring 6. A pair of
contact-brushes 13, yieldingly hald operative
by springs 14, are, as shown, pivotally mount-
ed on a stud 15, projecting from the upper
end of the post 3. In this construction or ar-
rangement the wires 16 of the main or sup-
ply circuit are connected one to each of the
brushes 13. As best shown in Fig. 3, the
brushes 13 are mounted on insulating-bush-
ings 17, with which the stud 15 is provided.

It 1sevident that with the construction just
described the low-potential current may be
automatically and intermittently broken and
closed at intervals. Iorinstance, with six of

the continuous collecting-ring 6, as shown in
IFFig. 1, the supply-circuit will be closed for
twelve hours and opened for the next twelve
hours. By varving the number of sections
which are connected by the plugs or pins 11
the time of opening and the time of closing

may be increased and decreased by intervals

varying by twohours. In praecticethe broken
ring may be provided with a much larger
number of sections, so that the time may be
varied by hours or by shorter intervals.

The construction illustrated in Figs. 7 and | local battery % is closed through the magnet

¢’ thedouble-throwswitch Fswill bedrawn into
the position indicated in Fig. 9, so that the
eircuit through the leads or supply-wires «
will be closed through the branch «*, (includ-

‘

‘equally evident that at this same time no cur-

3 18 the same as that above described with
the following exceptions: The insulating-
head 5 is in this case made wider and is pro-
vided with two broken rings 7, located one
on each side of the continuous collecting-ring
6, and three brushes 13*are provided, which
brushes are, as shown, supported on a shaft

brush 13%, which works on the continuous
ring 6, 18 of ordinary form; but the outer

brushes 13*, whieh work on the broken rings

7, are split or divided, as indicated at 13°,
one prong being alittle longer than the other,

for a purpose which will presently appear. |

As before described, the brushes are subject
to springs 14. The peripheral surfaces of
the sections of the broken rings (see IFig. 7)
extend eccentric to the axis of the rotary
head 5, so that steps 7® are formed between
the adjacent ring-sections. The ring-sec-
tions are separated by insulating material
7", which do not, however, ran through to the
peripheries of the said rings 7. The steps 72
insure a quick break of the circuit when the

tion.

With the ring-sections and the brushes ar-
ranged as just described the circuit is not
broken-in passing from one live section of the
broken ring to another live section, inasmuch

The central |

pins 11.
shown in Fig. 8—to wit, with six adjacent
t sections of each broken ring 7 connected
brush passes from a live to a dead ring sec- |

fore the longer prong has left the advance sec-
tion. This latter feature of construction is
applicable to either of the forms of the switeh
above deseribed.

The use of the switch illustrated in Figs. 7

and 8 in connection with a high-potential

system of electrical distribution is illus-
trated in the diagram view, Fig. 9. In the

said diagram view the character « indicates

the leads or main circuit-wires which extend
to and from the source of electrical supply
and in which in the illustration given a num-
ber of lamps b are connected in multiple.
These lamps b, however, might be electric
motors or an electric plant of any character.
One of the leads « is connected by branches
a' a® with contacts ¢ ¢/, and another section

of the lead a is connected by branch wire ¢®

with a pair of contacts ¢* ¢®. In the branch

‘wire ¢’ is connected a wattmeter w, andin the
‘branch wire ¢* is connected a wattmeter 2.
the plags or pins 11 inserted through six ad- |
jacent sections of the broken ring 7 and into

The character findicates a pivoted double-
throw switch, which cooperates with the con-

taets ¢ ¢’ ¢® ¢® and is provided with an arma-
ture /', which is subject to a pair of opposing
‘magnets g ¢'.
‘From one terminal of the battery % a wire A’
‘extends to the central brush 13°%, which brush
‘works on the continuous ring 6, and from
‘the other terminal of the said battery a wire
k* extends to both of the magnets ¢ and ¢g'.
From each magnet ¢ ¢’ a wire &* extends to

lc indicates a local battery.

one of the outer brushes 15
It is evident that when the circuit fromn the

ing the wattmeter «',) through the contacts
¢’ ¢®, branch wire ¢®, and the lamps 0. It is

rent whatever will pass through the watt-
meter w. It is also evident that when the

YA

75

80

Qo

95

100

105

ITO

magnet ¢ Is energized the switeh 7 will be

“thrown into a position reversed from that in-

dicated 1n I'ig. 9, so that the main circuit

‘will be closed through the branch wire ¢’ (in-
cluding the wattmeter 2) and through the

contact ¢ c?, wire o, and lamps b, and that no
current will pass through the wattmeter «'.
Under the action of the timed switeh illus-

trated in Figs. 7 and 8 it is evident that the

circuit from thelocal battery i may be closed
either through the magnet ¢ or magnet ¢',
according to the arrangement of the plugs or
With the said pins arranged as

with the continuous collecting-ring 6—the

‘supply-circuit will be closed for twelve hours

through the wattmeter 1w and for the next
twelve hours through the wattmeter w'. In
fact, two pins located at diametrically oppo-
site points and connecting sections of the

as the shorter prong of the brush will make | two rings 7 with the said ring 6 will accom-
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- plish the above result; inasmich as the dou-

ble-throw switch £ will remain in whatever
position it may be set. It is also evident
that by the proper arrangement of sald plugs
or pins any desired manipulation of the said
switch /' may be acecomplished. |

T'he character m indicates a vibrating pen-

- dulum, which is mounted on a suitable ful-
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crum m’ and is provided with a double-ended
segmental soft-iron coil m? and with a pawl
m°.  Atits upper end the pendulum m is pro-
vided with reversely-projecting prongs m?,
which act through light springs m® to vibrate
a pivoted bar mf 'The bar m® is provided
with depending eontact points or needles m/,
which are adapted to engage alternately with
mercury z, contained in suitable cupsn. The
character p indicates a pair of solenoids
through each of which one end of the core m?
works without contact. Wires »' connect
the solenoids, one with the mercury z of each
cup m. A lead-wire p? connects with the vi-
brating bar mf and another lead-wire 3 con-
nects to both the solenoids p. The pawl m®
of the pendulum m engages the teeth with a

large' ratchet - wheel 7, which is suitably
mounted and provided with a small pinion 7'

The pinion 7' meshes with a large gear 72,
which is provided with a small pinion 73,
which in turn meshes with a larger gear #* on
the shaft 4 of the rotary switch.

With the above-described clock mechanism
it isevident that when the pendulum vibrates
its pawl m?% acting on the ratchet-wheel 7,
will through the train of gears impart a ro-
tary motion to the rotary head of the switch.
It is also evident that under the movements
of the metal bar m®and its contacts m’ the
solenoids p will be energized and deénergized
in alternate order and that they acting upon

the core m?* will keep up the motion of the

pendulum.

- scribed inasmuch as it forms no part of my
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The above clockwork has ‘been br‘ieﬂy de-

present invention and for the further reason
that various other forms of clockwork may be
employed toimpart the properly-timed move-
ment to the rotary head of the switch.

It will also be understood that the device

above described is capable of large range of

modification within the scope of my inven- |

tion. Of course the so-called ¢ continuous ”
or ‘‘ collecting” ring might be formed in Sec-
tion s, although it best serves its.
when made continuous. A

The so-called ““split” or *“divided ” brushes
might of course be made in completely-sepa-
rated sections. The local circuit, which is

- controlled by the timed switch, may be used

60

to operate a single-throw switch instead of g
double - throw switch. Again, the device
illustrated in Figs. 7 and 8 may for low-po-
tential currents be used directly in the main
or supply circuit. For instance, it might be
substituted for the so-called ‘“ double-throw
switch” and cooperating contacts.

purposes

—
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| otheralterations will naturally suggest them-

selves in practice. |
- What I claim, and desire to secure by Let-

| ters Patent of the United States; is as fol-

lows: ,
1. I'he combination with a rotary head, of

' a plurality of contaet-rings carried thereby,

at least one of which rings is formed by in-
sulated sections, means for electrically con-
necting certain of the sections of said sec-
tioned ring with a codperating member of
sald rings, and leads having brushes work-

75

Ing on said contact-rings, substantiallyas de-

| seribed.

2. The combination with a rotary head,
movable with a timed action, of a plurality
of contact-rings carried by said head, at least

| one of which rings is formed by insulated sec-

tions, means for electrically connecting cer-
tain of the sections of said section-ring with
a cooperating member of said rings, and leads
having brushes working on said contact-

| rings, substantially as described.

3. The combination with a rotary head
movable with a timed action, of a plurality
of contact-rings carried by said head, at least
one of which is formed by insulated sections,
contact plugs or pins insertible through

| alined seats in the sections of said sectioned

ring, and in a cobperating member of said
rings, and leads having brushes working on

sald contact-rings,substantially as deseribed.

4. The combination with a rotary head mov-
able with a timed action, of three contact-
rings carried by said head, at least two of
which are broken or sectioned, means for
electrically connecting certain of the sections
of the broken ring with the third ring, and
the divided circuit having brushes working

on the said three contact-rings, substantially
‘as described.

5. The combination with a rotary head mov-
able with a timed action, of three contact-
rings carried by said head, at least two of

80
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which are broken or sectioned, contact plugs

or pins for connecting certain of the sections

of said broken rings to the third ring, brushes
~working on the said contact-rings and a di-

vided cireuit including the said brushes and
through which the current is alternately
switched, substantially as described.

b. The combination with leads for supply-
ing current for a local plant, of a pair of me-
ters with circuit connections to said leads, a
switch for throwing the one or the other of
sald meters into circuit, and a magnetic con-
troller for said switch including a rotary
head movable with a timed action and pro-
vided with broken and.continuous contact-
rings, which controller operates to throw said

switch, and to thereby render said meters op-
‘erative in alternate order.

7. The combination with leads for supply-

ing current to a local plant, of a pair of watt-

meters with eircuit connections to said leads,

Many { a double-throw switch for closing either of

IT5
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the said wattmeters info the main circuit, a
magnetic controller for said double-throw
switch, and a timed switch {or actuating said
magnetic controller, connected in a local cir-
cuit and comprising a rotary head having a
continuous contact-ring, two broken contact-
rings, contact plugs or pins, for connecting
the sections of said broken ring to said con-
tinnous ring, and brushes working on said
contact-rings, substantially as described.

8. The combination with a rotary head, ot
contact-rings carried by said head, at least

“one of which is formed by insulated sections

extended eccentric to the axis of said ring to

form a series of steps, and leads having |

brushes working on the said contact-rings,
substantially as described.

3
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9. The combination with a rotary head, of
contact-rings carried by said head, at least
one of which rings is formed by insulated sec-
tions extended eccentric to the axis of said
ring to form a series of steps, means for con-
necting said ring-sections with the codperat-
ing ring, and a split or divided brash, sec-
tions of which are of different lengths and

work on said broken ring, suabstantially as

described.
In testimony whereof I aflix my signature
in presence of two witnesses.

FREDERICK R. M. CUTCHEON.

Witnesses:
ANNE S. RREAD,
I'. D. MERCITANT.
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