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- UNITED STATES

PATENT OFFICE.

CALVIN J. SPRINGER, OF SOMERVILLE,

MASSACHUSETTS.

ELECTRICAL DISTRIBUTER.

SPECIFICATION forming part of Letters Patent No. 693,355, dated February 11, 1902.°
Application ﬁ'led October- 16, 1900, Serial No, 33,288, (No model.)

To all whom it ma&y COTLCETT:

Be it known that I, CALVIN J. SPRINGER &
citizen of the United Sta,tes, residing at Som-
erville, in the county of Middlesex and State
of Massachusetts, have invented certain new
and useiful Improvements in Electrical Dis-
tributers; and I do declare the following to

be a -full, clear, and exact deseription of the

invention, such as will enable others skilled
in theart to which it appertains to make and
use the same, reference being had to the ac-
companying drawings, and t0 the figures of
reference marked thereon, which form a part
of this specification.

My invention relates to relays for electmc--
ally-operated apparatus;and one of its objects
18 to employ a duplex antomatically-operat--
ing relay adapted to be set in motion by the

closing of an eleetric cireuit and in turn

either successively or simultaneously close |

one or more secondary circuits, which may
include lights, bells, or other electrically-op-
erated devices. DBy holding the first-men-
tioned or primary circuit closed the above op-

eration will be repeated continuously, there-
by rendering the apparatus especially adapt-

ed for use in connection with changeable elec-

trical displays, panoramas, and other similar |

electrically-operated devices.

A further object of the invention is to so
construct the apparatus that upon closing
and then immediately breaking the p‘rimary

cireuit the relay will be set in motion and
continue so until each secondary circuit has

been closed thereby, whereupon the relay will
be automatically stopped. This feature of
my invention adapts it for use in connection

with program-clocks or like devices, whereby

a single impulse received from a master-clock

serves tooperate a series of smtabl y-arranged

signals.

Another object of this mventlon is to pro-
vide a novel arrangement of circuits where-
by when the primary circuit is closed 1its cur-
rent will release the relay and then aufomat-
ically break and enter a second circuit, to
which a motor is electrically connected. This
motor serves to operate the circuit closing
and breaking mechanism of the relay. |

With these and other objects in view the
invention consists in the novel construction
and combination of parts hereinafter more

{ secondary circuits.

‘trie motor shown in Figs. 1 and 2.

| fully described and claimed, and illustrated

in the accompanying drawmgs, showing the
preferred form of my mven’mon and in
which— ~

55

Figure 1 15-a fmnt elev.abuon of the appa-

ratus with the commutator removed. Fig. 2
is a rear elevation of one form of com mutator
employed with the apparatus and showing
‘Figs. 3 and 4 are Slde
views of the armature of the relay, showmw
the same in different positions. FIigs. 5 and

6are respectivelyaside elevation and an edge

view of a modified form of commutator which
may be employed with the apparatus when a
very short contact is desired. Fig. 7 is a side

elevation of still another form of commutator
‘which may be used in connection with my

improvement. Fig. 8 is an edge view of the
commutator shown in Fig. 7. Blfr 918 a side
elevation of a still further modiﬁcatiou of the
commutator. Figs. 10 and 11 are respec-

60

70

twelv a side eleva,tmn and an end view of

ancther form of commutator adapted for use
with myinvention, the brush being shown in
position thereon. TIig.12 is a 31de elevation
of a modified form of propelling mechanism

75

for the relay, comprising a pawl-and-ratchet

device adapted tobe used in lieu of the elec-

a front elevation of the mechanism show
Fig. 12.
mutator shown in Fig. 2, the circuit-breaker,
the shaft, &ec.; and Fig. 15 is a central ver-
tical section through the commutator shown
in Figs. 5 and 6. |

The reference - numeral 1 designates the
shaft of an electric motor, said motor being
supported in suitable framework 2 and in
electrical connection with a battery 3. Upon
the inner end of the shaft 1 is formed a worm

n in

| 4, which meshes with a gear 5,constituting a

part. of the train whlch revolves a shatt o,
upon one end of which is mounted a mtary
circuit-breaker 7, while upon the other end
of the shaft is located an arm 8, carrving a
contact-brush 9, which travels around in con-
tact with a eircular commutator. The com-

| mutator illustrated in Fig. 2 consists of a

series of preferably metallic angular contacts
41, secured upon and extendmfr from disks 41"
of an insulating material, within which is
mounted the revoluble shaft 6. Each seg-

Fig. 13 is

~ Fig. 14 is an end view of the com-
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ment excepling the segment 42 is connected !

by wires 43 with an electrically-operated de-
vice which is in eircuit with a battery 44 or
other source of electricity. The return-wire
4o extends from a battery to a binding-post
40 upon the base-plate 47 of an arbor 48. The
shaft 6 is journaled in this arbor and the cur-
rent of electricity from wire 45 will obviously
pass Into plate 47, arbor 48, spring 482, collar
0%, shaft 6, arm 8, and brush 9. While the
commutator above described may be used in
apparatus of this character employed for;va-
rious purposes, it is especially adapted for
usein connection with time-annunciators, &e.
T'he construction of the commutator may be
varied according to the purposes for which
the apparatus is used, and several different
constructions of commutators, any one of
which may be used with the improved appa-
ratus, are illusirated in the drawings and will
be described hereinafter.

The circuit-closer, which may be a push-
button, a switeh, or a master-clocek, according
to the purposes for which the apparatus is
used, 1s located at the point designated by
the numeral 10 and is electrically connected
with the battery 3 and with an electromag-

net 11, said magnet being supported upon the

framework of the device.

2 designates a pivoted-lever armature

adapted to be attracted by the magnet 11
when the latter is energized. This lever is
pivotally supported upon the frame of the
apparatus, and 1ts upper end is connected by
aspring 13 with a bracket 14, projecting from
the frame, the function of said spring 13 being

to retract the lever when the magnet 11 is de-

energized. The lever 12 is provided with a
lug or projection which engages a noteh 16,
formed in the periphery of the circuit-break-
ing wheel 7, and the lower free end of the

‘lever 12 is adapted to contact with s spring

17, secured to the base of the apparatus and
having a binding-post 18, to which is secured
a conducting-wire 19, leading to the motor.

20 designates a guard-arm pivotally se-
cured to oneside of the circuit-breaking wheel
7 and adapted to cover one side of the noteh
16 and extend slightly beyond the periphery
of the wheel. Pins 21 and 22 serve to limit
the movement of this arm 20. The lug 15 of
the lever 12 normally rests within the notch
16, and the guard 20 is supported thereby
above the noteh.

When it is desired to operate the devices
connected to the relay, the primary circuit is
made by means of the closer 10, and the mag-
netll, becoming energized,atiracts the arma-
ture-lever 12 and withdraws the lug 15 from
notch 16. Arm 20 immediately fallsover the
side of the notch and the wheel 7 is released.
As soon as the lug 15 on arm 12 is with-
drawn from notch 16 said arm is brought into
contact with the spring 17, thereby closing
the circuit from battery 3 through the motor
2, wire 19, spring 17, and lever 12. The mo-

arm 8 and wheel 7 through the train-gearing
o, and the brush 9 will be broucht succes-
sively into contact with the segments 41,
thereby closing each circuit including the
battery No. 2. When the circuit of the brush
has been completed, the lug 15 will contact
with and raise the arm 20, and spring 13

will press said lug into noteh 16, provided

theprimary circuit has been broken. If, how-
ever, the primary eircuit remains closed, the
wheel 7 will continue to revolve. The seg-
ment which islocated in horizontal alinement
with thenotch16is‘“dead,” or, in other words,
not connected to any electrically-operated de-
vice. The entire apparatus is thus enabled
to stand at rest.

In Figs. 5 and 6 1 have shown a form of
commutator which may be used in lieu of the
one hereinbeiore described. Thisis formed
of a disk 23, of insulating material, having a
groove 24 in the periphery thereof. Em-
bedded in the bottom of said groove at de-
sired intervals is a series of pins or bolts 25,
electrically connected, by means of wires 27,
with the devices to be operated. Asin the
first-described form,this commutator also has
a dead bolt or contact therein.

The form of commutator shown in Figs. 7
and 8 consists of a disk 28, of insulating ma-
terial, provided with equidistant contact-
points 29, which are connected up in the cir-
cuit in the same manner as illustrated in Fig.

2 and provided with a brush 29', carried by a

revoluble arm 30.

In Fig. 9isillustrated anotherform of com-
mutator, through the use of which electric
lights may be suddenly lighted or put out
successively during the operation of the re-
lay. The commutator comprises a toothed
wheel 31, having electrical connections and
adapted to codperate with a suitable brush,
which springs into contact successively with
the several teeth of the commutator.

In Figs. 10 and 11 the commutator is shown
as comprising a roller or drum 32 and a plu-
rality of conducting-strips 83 of varying
length,upon which contact-brushes are adapt-
ed to bear. These brushes are preferably
constructed as shown in Fig. 15, and each is
In a circuit including one of the strips 33 and
an electrically-operated device. By employ-
Ing this form of commutator several lights
can be lighted successively, remain lighted,
and then be put out simultaneously or one
at a time, according to the way the strips are
arranged on the drum, this operation being
repeated as the brush revolves.

In lieu of the electric motor shown in Figs.
1 and 2 I may, if desired, employ other means
for actuating the brush, and in Figs. 12 and
13 I have illustrated an electrically-operated
pawl-and-ratchet device for this purpose.
This mechanism comprises a ratchet-wheel
ot, geared to the circuit-breaking wheel 35.
An electromagnet 36 is mounted on a suitable
frame 37 and is provided with an armature
38, connected to a pawl 39, normally engag-
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ing the teeth of the Wheel 34,
serves to retainisaid wheel in the poswmn to
which it is moved. The magnet 36 is adapted
to be substituted for the motor 2 in the cir-
cuit containing battery No. 1.

to the maﬂ'net -while the other wire extends
- A contact 49 is in ecircuit

a spunn'-arm 50, extending from the na,wl
A spring 51 serves to hold the arm and con-
tact normally together.
containing battely No. 2 is made, the mag-

net 36 becomes enermzed and attracts its ar-

mature 38, thereby foremg pawl 39 against
ratchet 34 and moving it one noteh. As the
pawl rises its arm 50 breaks from contact

~with 49 and the armature immediately falls
This vibrating |

back to its original position.
action contmueq as long as the circuit re-
mains closed. This form of vibrating motor
is especially adapted for use with the appa-

.ratus when employed as a time-ann unciator.

I claim—
1. In an automatic releuy, the eombmatlon
with a motor-shaft of a second shaft driven

thereby, a train of gearing between said

30

shafts, a commutator arranged concentric to
‘said driving-shaft, a contact- brush carried by
said drwmn*—sha,ft a wheel fixed on the driv-.
ing-shaft and formed with a peripheral notch,

an armature pivotally supported adjacent 130

- said notch and provided with a lug or pro-

35

armature is adapted to bear to close the mo-

jection adapted to enter said notch, an elec- |
tromagnet controlling said drmatm e, 4 con-

tact-spring against which the free end of the

tor-circuit, and means for energizing the elee-

Ctr omaﬂ'net

40

45

9. In an automatic relay, the eombmatlonf
with a motor-shaft, of a second shaft driven
thereby, a train of gearing between said
..shafts, a commutator concentric with said
driving-shaft, a contact-brush carried by said |
dl‘lVlnﬂ' shaft a wheel fixed upon the driving-

shatt and havmg a peripheral noteh, an ar-

mature located adjacent to said wheel and |

provided with a lug or projection adapted to

- enter said notch, an electromagnet for.con-

50

trolling the armatme, a plvotally secured

guard on said wheel adapted to cover the

noteh therein, and means for 91161‘9‘1211']0‘ the

electr omaﬂ*uet

A spring 40 |

- As showi in
Fig. 13, one wire of the circuit is connected

‘When the cireuit

- 3. Iu an antomatic 1elay the combination
| with a power-shaft of a second shaft driven

=3

thereby, a train of gearing between said

shafts, a commutator concentrlc to said driv-

_ing-shaft, a contact-brush carried by thedriv-
._mﬂ'-shaft a wheel fixed on said driving-shaft
and formed with a pempheral notch, a ,,_,ua,rd
for said notch comprising an arm pwotally

60.

secured to the wheel and extending across the

periphery thereof, and stop-pins to limit the

movement of said arm, an armature pivotally
adjacent to said wheel and provided with a
lug or projection adapted to enter the notch

in the wheel, an electromagnet for controlling

said armature, a contact-spring against Whlch |
the free end of the armature is adapted to

bear, and means fm:' enerﬂ'lzmw the electro-
magnet

- 4. Inan automatic relay, the combination
with a fixed eommutator, one or more con-

tacts of which are in a e1rcu1t with an elec-

trically -operated device, of a rotary brush
{ adapted to successively close said eircuits

79

75

through the contacts, a noteched wheel revo- -

engaging the notch and thereby adapted to
lock the brush and wheel against revolution,
a spring adapted to project the armature into

engagement with the notch, a magnet to the
-.armature, a motor for the brush a,nd wheel,
and means whereby the armature is attracted
‘o the magnet and disengaged from the wheel

and a clrcmt including the motor, is formed.

luble with the brush, an armature normally

- 80

5. In an automatw relay the combination

with a motor- shaft, of a second shaft driven

‘thereby, a comm utator an electrically-oper-

ated device in circuit wibh one or more con-

tacts of the commutator, a brush oper ated by
,the driven shaft and adapted to close said
“circuits successively, a wheel revoluble with
the brush, an armature adapted to engage the
wheel, an electromagnet controlling said ar-
mature, a contact-spring against which the

free end of the ar mdture is adapted to bear
to free the wheel and close the motor-cireunit,
and means for energizing the electromagnet.

In testimony whereof I affix my s iwnature
in presenee of two witnesses.

CALVIN J. SPRINGER

W1tnes&,e&.
MARTIN L. WALLS |
GEORGE H. IRELAND
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