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UNITED STATES

PaTtenT OFFICE.

JOON BURRY, OF

NEW YORK, N. Y.

CIRCUIT-BREAKING APPARATUS.

SPECIFICATION forming part of Letters Patent No, 510,158, dated December 5,1893,

Application filed July 14,1893,
To all whom it may concern:

Be it known that I, JOHN BURRY, a citizen
of the United States,and a resident of the city
of New York, in the county and State of New
York, have invented certain new and useful
Improvements in Circuit-Breaking Appara-
tas, of which the following is a specification.

My invention relates to electric ecircuit
breaking apparatus,and consists of a movable
circuit controller comprising a number of elec-
tricallyindependent conducting sections com-
bined with at least two contacts for each sec-
tion at each side thereof for co-action there-
with, and connections between said contaects,
whereby, in both extremes of motion of the
movable part, the current enters one of said
sections by one contact, leaves it by another,
traverses a connection to a contact bearing
against a second section, leaves this second
section by a second contact, and so on to other
sections or to line, whereby the circuit is
broken simultaneously at a number of points
in series therein by moving said part, and of
other combinations of devices, all hereinafter
described, and more particularly pointed out
in the concluding claims.

The particular form of my invention illus-
trated in the accompanying drawings, and
hereinafter desecribed, is a relay, but I donot
limit myself to relays.

The preferred form of my invention is
shown in the accompanying drawings, form-
ing part of this specification, in which—

Figure 1 is a plan view of my new relay.
Tig. 2 is a sectional view in the vertical plane
indicated by the line 2—2 in Fig. 1. Fig.3is
a sectional view taken in the vertical plane of
the armature. Fig.3%isahorizontal sectional
view of the armature. Fig.4is a diagram of,
and Fig. 5 shows, the method of arranging
the electrical connections of the relay shown
in Figs. 1,2 and 3. Figs.6 and 7 are similar
views, respectively, showing another method
of arranging these connections, and Fig. 8 is
a diagram showing two of my relays connect-
ed with a source of eleetric energy and a
switch for diverting the current alternately
to opposing sets of electro-magnets,

The relay shown in Figs. 1, 2, and 3 con-
sists of the following:—Upon the base B are
the end posts A A’ and side posts C pref-
erably integral therewith. Attached to the

Serial No, 480,793, (No model.)

post A is a bar D which is rigidly attached to
or integral with the soft iron cores 2 of the
electro magnets . I prefer to attach this
bar D to the post A by means of a screw a,
and to use a number of serews b through post
A and bearing against bar D to adjust the
distance of the bar from post A, and the
height of the magnet from the base. Upon
the post A’, I secure the bar D’ with its elec-
tro-magnets E’, cores 2%, as by a screw o’ and
adjusting serews b’. The free or unattached
ends of the electro-magnets E, E’, are adja-
cent or facing each other. In the space sepa-
rating the electro-magnets K, B, I place the
movable armature F,shown as pivoted tothe
side posts C, but insulated therefrom. The
armature I is composed of two metallic sec-
tions insulated from each other, but, in con-
junction with devices hereinafter set forth,
forming part of one electric circuit. One of
the said sections is ecomposed of the uprights
3,and the shaft 4 to which the uprights are or
may be rigidly attached, as by pins 5. Each
upright 3 is provided on each face at or near
its upper end with a contact point 6. The
other section is formed of the, U-shaped piece
7 supported on the shaft 4 but separated there-
from by insulation 8 so as to be electrically
free from the same. Rach leg of section 7
has two contacts 7* thereon. The said sec-
tions are preferably madeof a resilient metal
for a purpose hereinafter stated. The two
sections are secured together by the two bars
or armatures 9 fastened or riveted to the up-

rights 3 and riveted together between the

legs of the section 7, pieces of insulation 10
separating the bars from section 7. These
bars 9, secured opposite the cores may form
the keeper and give additional rigidity to the
armature, insuring that the free ends of the
sections will move in unison, this unison be-
ing requisite to the best working of the re-
lay. Theshaft4issupportedina well known
manner by the screws 11 workingin ferrales
12 of insulating material inserted in holesin
the posts C. :

Secured to the tops of posts C by serewsd,
is a bloek 13 of insulating material, said
block having a hole 14 for each leg of thesec-
tions of the armature. (Of course, two or
more of these holes may be united to forma
slot and effect the same vesult.) Fitting over
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the block 13 are two U-shaped caps of metal
15 and 15* and four L-shaped eaps of metal
16,16%,16%16° Caps 15 and 15 are secured
to the block 13 by screws e, £, respectively,
and eaps 16, 16%, 16" 16¢, &c., are secured
thereto by screws ¢, I, 4, k, respectively. The
pieces 15, 15%, have or may have holes 18
therein which come over the holes 14 there-
under; the ends of pieces 16, 16, 16Y, 16°,
may have semi-circular cutaways 19 therein
which come over the holes 14 thereunder.
Pairs of serews 208, 20°,20° 20¢, pass through
the caps and the bloek 13 into the holes 14
from the opposite sides as shown. These
serews may have the usual lock-nuts 22, as
shown, and are provided with contact-points
as hereinafter described.

The electro-magnets E are electrically con-
nected together, and each is electrically con-
nected to the binding screw 23 on its side
by means of the wire 24. Binding serew 23
pressesagainstanother binding screw 25. See
Fig.1. The eleetro-magnets I’ are similarly
connected with each other; and with binding
serew 25 by the wires 26 and screws 27. A
metal ferrule 25 may be placed in the cap 13
and the serews 25 engage a thread therein.
Screws 23, and 27 engage a threaded hole in
terrule 25°. Bindingscrews 25 are connected
with a battery or other source of electric en-
ergy in the manner shown in diagram in Fig.
8 as hereinafter described.

I sometimes provide the soft iron cores of
the electro-magnets with a short bar or piece
of iron or shell, as 28, inserted in a hole 29 in
the core. This bar 28 is insulated from the
core by a thimble or ferrule 30, of suitable
material. This is done to prevent sticking
of the bars 9, a thing very liable to happen,
when the bar 9 touches bar 28. The object
of this arrangement will appear hereinafter.

Fig. 5 shows the manner in which the va-
rious parts of the relay shown in Fig. 1 are
electrically connected, and Fig. 4 shows the
action of the armature.

The reference letter Z marks a battery or
other source of electrical energy, the poles of
which are connected respectively by conduc-
tors 31, 32, with the pieces 16Y,16¢, as by bind-
ing serews 4, k. A conductor 33 connects the
pieces 16° and 16, and a conductor 34 con-
nects the pieces 16* and 16%. The piece 15*
is (or may be) connected to earth by a con-
ductor 35, while the picce 15 is (or may be)
connected to line 36. The diagram, Fig. 4,
shows more clearly the action of the parts
hereinbefore described. The legs 3 vibrate
between the contacts 21* and 21° of screws
20% and contacts 21¢ and 219 of screws 207,
while legs 7 vibrate between the contacts 21¢
and 217 of screws 20°and the contacts 21¢and
21" of screws 20°. When the armature rests
with its contacts against the contact points
21%, 217, 218, 215, the current traverses line 36
to contact 21°, to section 3, to contact 21% to
conductor 31, to battery Z, to eonductor 32,
to contact 213, to section 7, to contact 21°, to
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conductor 35 to earth., When the armature
is at the other extreme of its motion, the cur-
renf, traverses line 86, to contact 214, to section
3, to contact 217, to conductor 32, to battery
Z, to conductor 31, to contact 21", to section
7, to contact 21f, to conductor 35, to earth,
but the direction of this current is thereverse
of that of the first named. In each case,
there are four simultaneous breaks in series
in the circuit each timethe armatureis moved
away from either set of contacts.

I'will now deseribe how the armature is,
or may be caused to be moved by the electro-
magnets E, E’, reference being had to the
diagram Iig. 8 wherein are shown two relays
with their electro-magnets B2 B3 and EY, B
joined in series, the contacts, for co-action
with the armatures and supports, being omit-
ted. DMagnets T2 H3 are joined by conductor
87, and magnets 1, K5 by conductor 38. The
source of electric energy, as a battery Y, has
one pole connected with magnets I3, 5, by a
conductor 39, there preferably heing a rheo-
stat 40 forming part of said connection. The
other pole is connected with the magnets T2,
I by the conductor4l, the brushes 42, 43, the
cireuit controller, brushes 45, 46, the con-
ductor 47 to magnets 2 and the conduetor
48 to the magnets K% The circuit controller
is or may be composed of ashalt 44 (which
may be rotated by any sunitable motor) and a
piece of insulation 49 set therein longitudi-
nally. Thisinsulation 49 preferably oceupies
about one-quarter of the circumference of the
shaft; when it is under the brushes 42, 43,
the circuit in whieh the magnets E? E3 are
placed is broken; the same is true of the eir-
cuit, including magnets &Y E% when the in-
sulation is in contaet with the brushes 43, 46.
With the construetion shown, there are times
when both circuits are closed, then one is
opened and closed, then the other is opened
and closed; that is, for one revolution of the
shaft 44, each cireuit is opened once, and at
two different times the current is divided be-
tweern them.

Inorder to morequickly discharge the elec-
tro-magnets when their circuits are opened,
I connect electro-condensers, as W, X, there-
with, as by wires 50, 51, placing rheostats 52,
53 in these connections in order to be able to
vary the resistance.

Taking the parts in the positionsshown in
Fig. 8 with the shaft turning in the direction
indicated Dy the arrow, the current is weak-
ening in the magnets B4 15 and is just start-
ing through magnets K% ES. The effect of
this is to weaken the pull of magnets B¢ E
on the armatures; at thesame time the mag-
nets Ii% K’ begin to attract the armatures
weekly; when the shaft has turned far
enough to break the connection between
brushes 43 and 46, the magnets &, E? are dis-
charged quickly by the condenser W and the
armature flies over to the magnets K X3,
The reverse of all this takes place as the cir-
cuit through brushes 43, 46 is completed and
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the cireuit throngh brushes 42, 45 is broken.
With the shaft 44 making many revolutions
per minute, as in fact it does, the circuits are
made and broken with great rapidity and the
armatures move back and forth accordingly.
If the armatures are made of flat resilient
metal as showh in the drawings and deseribed
above, the springiness thereof accelerates
their rate of motion on starting. If thesmall
bars 28 are used,their effect is to increase the
size of the armature when itisin contact with
them and so add to the attraction of their
electro-magnets, and to maintain good contact
by the armature after the current through
their magnet is broken, and leads to a quick
breaking away by the armature when it yields
to the attraction of the other magnets.

Each armature F in Fig. 8 forms or may
form, part of an independent cireuit, though
two or more may form parts of one gireuit. .

Fig.7 shows an arrangement of the top
partsof the relay,omitting contactserews and
other parts, and Fig. 6 shows the diagram for
same. The various parts are essentially the
same as those in Figs. 4 and 5, and are desig-
nated by references differing from those in
Figs. 4 and 5 by the superior index ? prefixed
to the indices of said figures.

I do not limit myself to the construetion of
the armature shown in the drawings, asI am
aware that the same may be varied in many
ways without departing from my invention.
Nor do I limit myseif to the methods or ways
of connecting up the contacts for the arma-
ture shown in the drawings. Also, many
changes in details may be made without de-
parting from my invention.

The base B, and the four standards A, A’,
C, C, rising therefrom are cast or formed pref-
erably in one piece as this insures the rigid-
ity of the structure. The base is intheform
of a hollow square or rectangle, or other hol-
low form, and is shaped so that the armature
may be removed downward away from the
contact points supported from the standards
C, C, on loosening its supporting screws:

Having thus fully described my invention,
what I claim as new, and desire to secure by
Letters Patent, is—

1. The combination of an armature com-
prising a number of conducting sections insu-
lated from each other, one or more electro-
magnets at each side of said armature, said
magnet or magnets on one side being electri-
cally independent of the one or those on the
other side, two contacts at each side of each
of said sections, and means electrically con-
necting said contacts by twos or multiples
thereof, whereby the circuit through said ar-
mature may be hroken simultaneously at a
number of points in series, substantially as
described.

2. The combination of a resilient armature
comprising a number of conducting sections
insulated from each other, one or more elec-
tro-magnets at each side of said armature,
said magnet or magnets on one side being

electrically independent of the one or those
on the other side, two contacts at each sideof
each of said sections, and means electrically
connacting said contacts by twos or multiples
thereof, whereby the circuit through the ar-
mature is broken simultaneously at a number
of points in series when the armatute moves,
the resiliency of the armature aiding in mov-
ing the same, substantially as described.

3. The combination of an armature com-
prising & number of resilient sections insu-
lated from each other, one or more electro-
magnets at each side of said armature, said
magnet or magnets on one side being electri-
cally independent of the one or those on the
other side, two contacts ai each side of each
of said seetions, and means electrically con-
necting said contacts by twos or multiples
thereof, whereby the circuit through the ar-
matureis broken simultaneously at a number
of points in series when the armature moves,
the resiliency of the armature aiding in mov-
ing the same, substantially as deseribed.

4, The combination of an armature com-
prising anumber of U-shaped conducting sec-
tions insulated from each other, one or more
electro-magnets at each side of said armature,
said magnet or magnets on one side being
electrically independent of the one or those
on the other side, two contacts at each side of
each of said sections, and means electrically
connecting said contacts by twos or multiples
thereof, whereby the cireuit through said ar-
mature. may be broken simultaneously at a
number of points in series, substantially as
described.

5. The combination of an armature com-
prising a number of U-shaped resilient con-
ducting sections insulated from each other,
one or more electro-magnets at each side of
said armature, said magnet or magnets on
one side being electrically independent of the
one or those on the other side, two contacts at
each side of each of said sections, and means
electrically connecting said contacts by twos
or multiples thereof, whereby the circuit
through the armature is broken simultane-
ously at a number of points in series when
the armature moves, the resiliency of the sec-
tions- aiding in moving the armature, sub-
stantially as described.

6. The combination of an armature com-
posed of conducting section 7, shaft 4 and
arms 3 forming a second section, insulation
8, and bars 9 insulated from section 7, with
electro-magnets I, and E’, independent elec-
trically of each other, two contacts at each
side of each of the said sections and means
connecting said contacts by twos, whereby
the circnit through the armature is broken
simultaneously at four places in series when
the armature is moved, substantially as de-
scribed.

7. The combination of oppositely disposed
electro-magnets or sets thereof, condensers
electrically connected with each set, an arma-
ture between said sets of magnets and oper-
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ated thereby, a source of electric energy, elec-
tric connections, and means for switehing a
current through said sets of magnets alter-
nately, substantially as deseribed.

8. The combination of oppositely disposed
electro-magnets or sets thereof, condensers
electrically connected with each set,an arma-
ture between said sets of magnets and oper-
ated thereby, a sourceof electric energy, eloc-
tric connections, rheostats between each con-
denser and the magnets connected therewith,
and between the said source of energy and
the magnets, and means for switching a cuar-
rent through said sets of magnets alternately,
substantially as described.

9. Oppositely disposed electro-magnets, cir-
cuits arranged to charge and discharge them
alternately, an armature com posed of & num-
ber of independent conducting sections insu-
lated from each other, two contacts at each
sideof eachof said sections for coaction there-
with, and an electric eireuit including said
contacts and connecting them by twos or mul-

tiples thereof, whereby the said eireuit is
opened at a number of points smmltaneous}y
by the movements of said armature, all in
combination, substantially as described.

10. The combination of oppositely disposed
electro-magnets, an armature consisting of
independent conducting sections placed be-
tween them, at least two contactsat en.c}} s‘lde
ol each section, electric connections joining
said contacts by twos or multiples thereof, a
switch, and independent electric connections
therefrom to the said maguets, whereby they
are alternately charged and discharged, sub-
stantially as described. )

In testimony that I elaim the foregoing as
my invention I have signed my name, in pres-
ence of two witnesses, this 29th day of June,
1893.

‘ JOIIN BURRY.

Witnesses:

Pavun WILCOX,
R. W, Barkrey.
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