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No., 780,641,

UNITED STATES

Patented January 24, 1905,

PATENT OFFICE.

EGBERT REYNOLDS DULL, OF CHICAGO, 1LLINOIS.

AUTONATIC ELECTRIC SWITCH.

SPECIFICATION forming part of Letters Patent No, 780,641, dated January 24, 1905.
Amnolication illed January 12,1904, Serial No. 183,791,

0 all whom Tt may concermn:

Beit known that I, E¢BerT REYNOLDS DULL,
of Chicago, in the county of Cook and State
of Illinois, have invented certain new and
useful Improvements in Automatic Klectric
Switches; and I hereby declare that the fol-
lowing is a full, clear, and exact description
thereof, reference being had to the accompa-
nying drawings, which form part of this speci-
fication.

My invention relates to improvements in
automatic electric switches, and particularly
to that class of switches commonly known as
“flashers” and employed to commutate elec-
tric circuits to intermittently energize sign-
lamps 1n predetermined order.

One of the objectsof my 1nvention 1s to pro-

‘vide a device of the character specified where-

in the movable switch members are cam-1m-
pelled to circuit-closing position and are re-
turned to circuit-opening p081t101:1 under the
influence of gravity.

Another ob_]ect of my invention 1s to pro-
videa device of thecharacter described where-
in the switch unit of each circuit comprises
two complete elements, each composed of two
coactlne switch members arranged to afford
parallel paths for the electric current when
the circuit i1s closed through the switeh unit.,
the members of one of said pairs being pro-
vided with carbon contact-surfaces and the
members of the other pair being provided
with metallic contact-surfaces.

A further object of my invention is to pro-
videadevice of the character described where-
in the movable members of the two switch
elements forming one complete switch unit
are mounted for oscillation about a common
axis and are so related that the carbon con-
tact 1s made before the metallic contact 1s ef-
fected and that said carbon contact 1s broken
after the complefion of the break of the me-
tallic contact. |

A further object of my invention i1s to im-
prove generally and in detail the construction
of devices of the character described; and a
vet further object of my invention 1s to pro-
videadevice of the character described where-
in two or more swifch units are connected 1n

B or oy —

sald circult the break in one side thereof 1is
simultaneously effected at two or more points.

With a view to attaining- these and other
objects, which will become apparent to those
skilled in the art from the following descrip-
tion, my invention consists 1n the features of
construction and arrangement hereinafter
more tully deseribed, and specified in the
claims.

In the dra awings, wherein I have illastrated
my invention as ..;Lpplled to an operative sign-
lamp flasher, Figure 1 isa plan view of a com-

plete ﬂa,shel w1th parts brolken away. Fig.
9 1s a front elevation of the same. Fig. 3 is

a transverse vertical section on line 3 3 of
Fie. 2, showing the switch devices in one po-
sition of movement. Fio. 4 is a similar sec-
tion on line 4 4 of Fig. 2, showing one of the
switch members in another position.

Throughout the drawings like numerals of
reference refer always to like parts.

In the drawings, 10 indicates a base-plate
of slate or suitable insulating material, 11 11
side frame-pieces of suitable configuration,
and 12 a top plate of slate or the like sup-
ported on the side pieces 11.

Extending longitudinally of the frame and
suitably supported in bearings carried by the
frame-pleces 11 11 1s an actuating-shaft 13,
acdapted to be suitably driven, as through the
usual instrumentalities comprising a gear-
wheel 1, secured to the shaft and arranged in
mesh with a worm 15, carried by a shaft 16,
said shaft 16 being provided with a suitable
driving-pulley 17. This particular gearing
forms no part of my invention, and any suit-
able gearing may obviously be employecd.

Mounted upon the frame are the switch
units, each unit comprising two parallel rela-
tively movable members and two coacting
relatively stationary members. A single pair
of coacting members will hereinafter be called
an ““element” to distinguish such a pair from
the complete unit of two pairs of such coact-
ing members. Theseswitch unitsarearranged
n gangs, with any suitable number in a gang,
the machine which I have herein illustrated
comprising two gangs of three switch units
each. It will be obvious, however, that the
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gangs employed may be varied to suit the

particular requirements of the machines’s en-
vironmenfs and use. Referring to the struc-
ture shown, 18 18 indicate the stationary
smntch rncmbcl s generally. one of which I will
now describe.

19 indicates a bracket of suitable configura-
tion provided with a relatively extended head
portion 20, overhanging the front edge of the
insulating top bar 12. '

21 1ndicates a carbon contact-rod adjustably
secured to the extension 20 by a metallic strap
29. attached at its opposite ends to the said
head, as by adjusting-screws 23.

24 indicates a stud projecting from the up-
per extremity of the bracket 19 and arranged
to carry a stationary metallic knife switch
member comprising a block 25 and two sepa-
rated blades 26 26, each bifurcated, as best
lastrated in Kie. 3, and provided at its end
with a removable contact-shoe 27 connecting
the bifurcated ends of the blade. The parts
described are so proportioned and adjusted

Y

that carbon rod 21 extends below the level of

25 shoes 27.
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28 1ndicates a set-screw for positioning
the stationary knife switch member upon 1its
stud 24. |

29 indicates a finger, preferably formed in-
teorally with the bracket 19 projecting there-
from in such position as to engage one ot the
bifurcated blades of the knife switch mem-
bers to maintain the latter against rotation
upon its stud.

30 indicates a terminal post secured to the
bracket 19 in good electrical contact there-
with. It will be understood that terminal
nosts 30 are attached to only such of the
brackets 19 as are to be connected with the
exterior circult-wires. |

The coacting movable switch members are
arranged to extend across the frame below
the stationary switch members and are adapt-
ed to be oscillated to coact with the stationary
members, as hereinatter described.

Specifically, 31 31 indicate standards, pref-
erably one for each switch unit, properly po-
sitioned upon the base-plate 10 toward the
rear thereof.

32 32 indicate switch-blades of the metallic
or knife switch elements mounted upon pivot-
pins 33, bearing in the standards 31. The
blades 32 extend forward a sultablé distance
beyvond the overhanging head extension 20 of
the brackets 19, and at their outer ends those
blades of members constituting a gang are
fixedly secured together by a suitable strip of
insualation, such as a fiber of the like, (indi-
cated at 34.) Kach of the blades 32 is pro-
vided with suitable metallic shoes 35 35 de-
tachably secured to the opposite faces there-
of, as by screws 36, in such position as to co-
act with the shoes 27 of the stationary switch-
blades 26 1n operation.

Concentrically mounted upon each of the .

bers bclntr protected by
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studs 83 and yieldingly positioned relative to
the corresponding blade 32 is a movable
switch - blade 37, constituting the movable
member of the carbon switch elemment.

38 Indicates a carbon contact-rod adjustably
secured to blade 37 by a strap 39 and screws
39" (similar to the strap 22 and screws 23 of
the stationary member) in such position as to
malke contact with the carbon rod 21 during
the oscillation of the said blade 37. These
parts are so arranged that the carbon 38 nor-
mally projects above the contact-shoes 35 of
the movable metallic switch member. The
carbon switch-blade 37 and the knife switch-
blade 32 are yieldingly connected, as by a
spring, for movement together.

Specifically, 40 indicates a metallic strap se-
cured to the blade 32 and overlying the blade
37 to form a guide therefor and a stop to
limit 1ts upward movement relative to the
knife switch-blade 32.

41 indicates a metallic strip secured to the
arm 37 and depending therefrom, the strip
being provided with an end portion 41°, bent
toward the switch-blade 32.

42 indicates a coiled compression-spring at
one extremity secured to the inturned end
41" of the strip 41 and at its other end secured
to the pin 43, carried by the switch-blade 32.

It will be apparent now that the carbon
switch-blade 37 18 normally definitely posi-
tioned relative to the knife switch-blade 32,
but may be moved downwardly relative there-
to in 1ts movement putting under abnormal
tension the spring 42, which tends to return
the arm 37 to its normal position, the said
arm 1n 1ts movement relative to the arm 32
being guided by the guide 40.

Iilectrical connection 1s made through the
movable switch-arms from a terminal piece
44, suitably secured to each of the standards
31, to which an exterior circuit-wire 1s to be
connected the pwct-lclnts of the switch mem-
lexible wire coils 45
45, connected at their opposite extremities to
the standard and to the respective movable
switch members to bridee the pivotal joints.

Means are provided for actuatine the gangs
of switch members to close or open the cir-
cuits controlled thereby, as follows: 46 indi-
cates a roller mounted upon a pin 47, carried
by one of the switch members 32, pr ctc1 ably
the central one of the gang, and insulated
therefrom, as by a fiber sleeve 48. 49 indi-
cates a cam carried by the shaft 13 and adapt-
ed to coact with said roller, said cam being
preferably insulated from the shatts by a fiber
sleeve 50. The cam may obviously be of any
suitable configcuration to accomplish the re-
sult desired, that herein indicated being a
form which I have found well adapted for the
oractice of my invention. A means 1s also
1)1 ovided for supporting each of the gangs of
movable switch members when smd mvnch
members are in normal or Imactive position.
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In the drawings, 51 indicates a suitably-sup-
ported metallic framework of generally ob-
long shape provided with a buffer or cushion
of rubber or other suitable material upon 1ts
top surface, as indicated at 52. The cushion
1s so arranged that in normal position the con-
He(?}tillﬁ'-btl"ip 34 of a gang rests thereon, as in-
dicated in Fig. 2

The opemtlon of the device constructed as
above described will be as follows: Assuming
that the parts are in operation, rotation 1s 1m-
parted to the actuating-shaft 13 and through
it to the cam 49. In its rotation the cam 49
first meets the roller 46 of the switch-gang 1n
the position illustrated in the foreground in
Fig. 8. As it continues in rotation the cam
acts upon the roller to raise the switch mem-
bers until the carbon contact-rods 38 and 21
meet in contact, as illustrated in Fig. 4. At
such time the movable member of the knife
switch element is not in contact with its rela-
tively stationary blade. As the movement of
the cam continues until the highest point of
its periphery passes under the roller 47, the
switch-blade 32 of the knife switch element 1s
further raised to the position illustrated in
the background in Fig. 3, entering between
the separated parallel stationary blades 26 26
and effecting good electrical connection there-
with through the contact of the shoes 35 and
27 upon the respective movable and station-
ary members. h?

During this latter movement
the movable blade of the carbon switch e.
ment remains stationary in contact with the
stationary carbon member, so that the blades
32 and 37 are separated and the spring 42 1s
In this last-named con-
dition, with both the movable switch-blades
makmg their respective contacts with their
relatively stationary members, the parts re-
main while the highest portion of the cam’s
perimeter is passing beneath the roller. When
the said elevated portion of the cam’s perim-
eter has passed the roller, however, the parts
return under the influence of gravity to their
initial positions, the movable members of the
knife switch elements first leaving their en-
oagement with their stationary contact mem-
bers, so that the switch parts return substan-
tially to the position illustrated in Fig. 4 and
the movable blades of the carbon knife switch
elements then returning together under the
influence of gravity to the position illustrated
in the foreoround in Fig. 3. Any shock caused
by the dmppmﬂ* of theswitch membersis taken
up by the buffer or cushion 52.
It will be apparent that as regards the 1n-
fluence of a switch unit upon its “circuit when
the switch members are separated the paths
therethrough are broken; but as the movable
switch-blades are raised the circuit including
the unit in question is first closed through the
contact of the carbon rods and subsequently
closed in parallel thereto by the lower resist-
ance connection of the metallic or knife

switch elements this order,

-

T
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switch members. In the opening of the

as heretofore
stated, is reversed, so that in any event any
arcing caused by closing or opening of the elr-

cuit 1s taken by the car bon contact-rods while

B,
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the load upon the carbons is relieved by the

subsequent closure of the metallic knife switch
members.

I have found that by the construction here-
in described T am enabled to handle relatively
heavy currents with facility and without
damage to the apparatus. 1 have also found
that where it is desired to handle exceedingly
heavy currents good effects are obtained by
arranging two or more of the switch units in
series circuit, as illustrated to the rignt 1n
Fige. 1. In such portion of the dmwmu the
switch - cane 1s illustrated as eqmpped tor
connection in a two-wire circuit, one ot the
wires being arranged for a series break of
two switches. Obvmuslv under such condi-
tion the circuit including in series the two
switch units is simuitaneously broken 1n two
places when the carbon contact members of
said switch units are separated.

While I have herein described in some de-
tail one operative embodiment of my inven-
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tion, I do not desire to be understood as lim-

iting myself thereto in all particulars, as it
Wlll be obvious that numerous changes might
be made therein without departing Trom the
spirit and scope of my invention.

Having described my invention, what T
claim, and desire to secure by Letters Patent
of the United States, 15—

1. In a device of the character described, a
frame, an actuating-shaft journaled 1n said
frame, a gang of sw1tch units associated with
the lmme each switch unit of sald gang com-
prising a stationary contact membel, “and 2
movable switch-blade, connections interposed
between the switch-blades of said several
units tounite the same for simultaneous move-
ment, a roller operatively associated with one
of said switch-blades for movement there-
with, and a cam mounted upon the actuating-
shaft arranged to coact with said roller to
move the switch-blades of said gang.

2. In a device of the character descr ibed, a
switech unit comprising a metallic contftct-
switch element and a Cfubon contact-switch
element, said elements having stationary mem-
bers and coaxially-pivoted movable blades ar-
ranged for dissimultaneous connection with
theu respective stationary members, a yield-
ing connection between the movable blades ot
the two elements, and means associated with
one of the connected blades for moving both
thereof.

3. In a device of the character described, a
switeh unit comprising two stationary mem-
bers and two movable members pivoted for
movement about a common axis, one coacting
pair of such members being plonded with
metallic contact-surfaces, (md the other pair
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provided with carbon contact - surfaces ar-
ranged to make connection before the metal-
lic connection is established, a spring associ-

ated with said pivoted members to yieldingly
hold them in predetermined relative position

In movement, and means associated with the
movable metallic contact member for moving
both of said members into connection with
their respective stationary members.

4. In a device of the character described, a
frame, an actuating - shaft mounted in the
lower part of the frame, a gang of relatively
stationary switch members mounted in the
upper portion of the frame, a gang of coact-
ing movable switch members pivoted there-
beneath for movementinto contact therewith,
and a cam device carried by the shaft arranged
and adapted to move said movable members
of the gang upward into contact with their
stationary members, and to permit them to re-
turn to their initial position under the influ-
ence of gravity. |

5. In a switch, a bracket provided with a
stud, a bifurcated switech-blade mounted on
sald stud, and a finger projecting from said

780,641

bracket engaging the bifurcated switch-blade
to hold the same against rotation in the stud.

6. In a switch, a movable blade, a carbon
contact-rod, a strap encircline said contact-
rod, and adjustable screws securing said strap
to the blade to adjustably hold the carbon rod.

7. In an electric sign -flasher, a gang of
swifch units each comprising a relatively sta-
tionary member and a relatively movable
member, the movable members of the units
ot the gang being connected for simultaneous
operation, electrical connections associating a
plurality of said switch units in series, and ter-
minal connections associated with the mem-
bers of said connected series of units farthest
removed in electrical continuity, substantially
as and for the purpose described.

In testimony that I claim the foregoing as
my own L affix my signature in presence of two
witnesses.

EGBERT REYNOLDS DULL.

In presence of—
ForEE Bain,
Mary F. ALLEN.
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