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Specification of Letters Patent,

Patented May 28,1907,

- Application filed May 20, 1901, Serial No. 61,1486,

Lo all whom it may Concern:

Be it known that I, Bueexg W. VoGEL, a
citizen of the United States, and a resident of
Chicago, in the county of Cook and State of
1lino1s, have ivented certain new and use-
ful Improvements in Relays; and I do hereby
declare that the following is a full, clear, and
exact description thereof, reference being
had to the accompanying drawings, and to
the letters of reference marked thereon,
which form a part of this specification.

This invention relates to Improvements
for relays and for convenience is shown em-
bodied in an interfering relay of the Hovey
type, though obviously, any form of interfer-
ing or interlocking relay may be used.

Lhe object of the invention is to provide
means for operating a plurality of independ.-
ent circuits by means of a single relay.

The invention consists of the matters here-
inafter described and more fully pointed out
and defined in the appended claims.

In the drawings: Figure 1 is a side eleva-
tion of a relay embodying my invention.
g. 2is a top plan view of the same, 10, 3
is a side elevation showing one of the positions
the armatures assume when the electro 18,0~
hets are de-energized. Tip. 4 1is a side eleya.
tlon and showing an insulated contaet piece
on one of the armatures. Fig. 5is a top plan
view of the same. Fig. 6 shows the same n
one of its operative positions. Fig. 7 is a
side elevation of a relay embodying my inven-
tion having additional contact pieces on each
armature. IFig. 8 is a side elevation similar
to Kig. 7, showing one of the positions the
armatures assume when the electro magnets
are de-energized. Fig. 9 is a top plan view
of a form in which the armature is provided
with a plurality of arms. I1g. 10 is a similar
top plan view showing the armatures with
two arms one of which is insulated from the
other. Fig. 11 is a side elevation lustrating
another modification of my invention. Fig.
12 15 an elevational view looking toward the

- left from the center of Kie. 9.

In said drawings; referring first to [igs. 1,
2and 3: A and A! indicate the electro mag-
nets of an interfering relay. B and B! indi.
cate L shaped armatures pivoted at their
lower ends and provided at their upper ends
with the contact springs b-—bat, which project
toward each other approximately at right
angles with the armatures. C indicates s

- contact piece located in position to be engagced

by either of the contact springs when its elec-
tro magnet is de-energized and having a con-
ductor connected therewith designed to form
& part of afcircuit. WOne ofzthe contact
Springs, as shown b is constructed of non-
conducting material, such as 1VOry or other
suitable material or is provided with a non-
conducting tip b*so that when the armature 3
falls first, the contact spring b' when it falls
will be supported on the Spring b out of con-
tact with the contact C an insulated from
the armature B. Should however, the elec-
tro magnet A! be first de-energized, the con-
tact spring ! first engages the contact point
C. Theelectro magnet A being subsequently
de -energized the non -conducting spring
falls on top of bt without in any way affecting
the normal flow of current. "

The form illustrated in Figs. 4, 5 and 6 is
similar to that illustrated in Figs. 1, 2 and 3
with the exception that the armatures B2
and B? supported respectively by the electro
magnets A* and A? are provided with the
contact springs b and ', of which 0, or a tip
b* carried thereby, is of 1vory or other insu-
lating material provided at its outer end on
the top thereof with tip or plate 3 of plati-
num or other good conducting material with
which, as shown, a conductor s connected.
Should the armature B2 fq]] first, the spring 3
thereof will rest upon the contact C thereby
preventing a contact being made therewith
with the spring ' when it falls Sald spring
b, however, makes a contact with the plati-
num tip 6* whereby: current is permitted to
flow through the conductor connected there-
with.  Should the armature R fall first, the
contact spring b' of said armature rests upon
and has electrical contact with the contact
point C.  Obviously by this arrangement
different circuits may be closed, depending
upon which armature falls first. '

In the form illustrated in F 1gs. 7 and 8,
both of the contact SPrings on each armaturo
B* and B are of conducting material, an
each 1s provided on its upper side at its free
end with a tip of msulating materia] having
secured thereon a plate of conducting mate-
rial such as platinum, and indicated by bt—p?
with which a conductor may be connected.

The operation is as follows - Should the ar-
mature B* fall first contact is made with the
contact point C.  When B° falls the Spring
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6z the armature B’

2

‘the same, until B’ 1s

thereof engages the plate b* thereby forming
an electrical contact the current passing
through the wire conneeted therewith.
When B* lifts, the contact 1s broken at C,
while the current continues to pass through
the spring of B® and plate b* which supports
retracted by its electro

magnet. |

The forms illustrated in Figs. 9 and 10
show a plurality of arms or contact springs
secured on each armature Bs—B—B* and
B® and movable therewith. The contact
springs attached to the armature B are indi-
cated by b—b—Db% and the contact springs
attached to the arms of the armature B7 are
indicated by b*—b'—0b". Of these contact
springs b° and b are attached as shown di-
rectly to their armatures and the contact
springs 0" and 0" are secured to their arma-
tures by means affording insulation. As
shown, a block of insulating material 1s at-
tached to each armature on corresponding
sides of the contact springs b° and b? and to
which said contact springs b and bt are se-
cured. Contact springs 0° and b1 are se-
cured on each armature on the opposite sides
thereof from the insulated contact SPrings
‘hereof and may or may not be insulated
therefrom, as preferred. Insulating tips,
either with or without additional contact
plates as indicated in TFigs. 9 and 10 may be
provided as preferred, and conductors may
be connected with said contact plates as
shown in Figs. 4 and 7. The armatures are
each provided with a pin made of insulating
aterial 512 which extends beneath and nor-
mally supports the contact springs b” and 0"
respectively. Iig. 1U is similar to Mig. 9,
with contact springs 0’ and b° omitted.

A plurality of contact pieces C, comprising
parts ¢—c¢'—¢* each insulated from the other
and connected in different. circuits if pre-
terred and respectively in position to be en-
caged ecach by one of the pairs of contact
springs are located beneath the ends of said
contact springs. When one of the electro
magnets 1s de-energized, permitting an ar-
mature to fall, each of the arms thereol en-
cages one of the portions of said contact
piece, thereby enabling many independent
and separate circults to be operated, said
qumber of circuits being much greater than
the number of separate contact Springs on
<aid armatures and contact plates thereon.
The arrangement also permits of cutting out
and cutting in certain cireuits, dependent
upon which electro magnet is first de-ener-
oized. Should the armature B¢ fall first, the
contact spring 07 being insulated and engag-
ing the contact piece ¢’ would not close a cir-
cuit connected therewith, while b% engaging
the contact piece

¢t as the spring 0® engages
the contact ¢, each act to close the respective
circuits, connected therewith. The fall of
results in the ends of the
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springs b*—b1*—0" being supported upon the
insulated .end of the contact springs 0%’
and b°. This has no eflect upon the circuits
previously formed but will close other cir-
cuits through the contact plates. On the
other hand, if the armature B falls first, the
contact spring 0** being insulated, does not
lose the circuit connected n the contact ¢,
while the circuits connected with the con-
tacts ci—c? are closed by the arms or contact
springs 0*—0'" and the fall of armature D°
will close other circults through the contact
plates on contact springs po—bt0 and 0, said

cireuits remaining closed after the armature

B is lifted by its magnet and until the arma-

ture BS is retracted by its magnet. Obvi-
ously, any number of arms or contact springs
may be provided on the armatures, and any
number of contact pieces in position to en-
cage the same. Obviously, too, if preferred
the ends of said contact springs belng pro-
ided with insulated plates, an almost infinite
number of circuits may be arr anged there-
with in many different ways, without de-
parting from the principle of my invention.
1 the embodiment of my invention shown
in Fig. 11, the electro-magnets when ener-
oized Tetain the armatures apart from each
other, and in such position close the follow-
ing circuit; lead d? contact D, spring exten-
sion bt: armature B, to lead ¢?, and from
thence to any electrical mechanism back to
lead @2. If the magnet controling the ar-
nature B! is de-energized before the magnet
controlling the armature B*° is de-energized,
the circuit above described will be broken,
owing to the extension bt falling away from
ihe contact D.  The subsequent de-energ1za-
tion of the magnet controlling B will not
offect the broken condition of the circult, as
the extension b will Test upon the in sulated

tip b* upon the end of the extension b'. 1L,
however, the magnet controlling the arma-

ture B0 should be de-energized before the de-
energization of the other magnet, the exten-
<ion b would engage the stop C, and then upon
the de-energization of the magnet control-
Jing the armature B, the spring extension Ot
would fall upon the extension b, thus continu-
ing the circuit closed as follows; lead d? to
lead d to armature B, spring extension 0,
spring extension bt armature B!, lead 74
through the electric devices to the lead ¢ 1t
is thus evident that in this modification of
my invention a cireuit is continued in 1ts
open or closed condition according to which
of the armatures B'® BY falls first. In this
fioure C may be merely a stop serving to ar-
rost the inward movement of the armatures
through engagement with the _
sions b—b', or C may be a contact through
which a circuit may be controlled, as in the
other figures of the drawings.

While I have shown the armatures in the

various ficures of my drawings held apart

spring exten- 1
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through the energization of the controlling
magnets and drawn together upon the de-
energization of the magnets, yvet it would be
equally practicable to reverse this arrange-
ment by locating the magnets between the
armatures so that their energization woulil
draw the armatures inwardly, they being
drawn outwardly by means of springs.

I claim as my mvention:

1. In a circuit controller, the combination
with a plurality of magnets, of an arma-
ture operated by each magnet, said arma-
tures having intersecting paths of movement,
a relatively fixed contact located at tne point
of intersection of the paths of said armatures,
insulating material carried by the portion of
one of sald armatures which extends into the
path of movement of the other armature, and
leads connected to said armatures and con-
tact.

2. In a circuit controller, the combination
with a plurality of magnets, of an armature
operated by each magnet, said armatures
having intersecting paths of movement, a
relatively fixed contact located at the point
of intersection of the paths of said armatures,
msulating material carried by the portion of
one of said armatures which extends into the
path of movement of the other armature, a
contact supported by said insulating mate-
rial, and leads connected to said contact and
sald armatures. |

3. Ina circuit controller, the combination
with a plurality of magnets, of an armature
operated by each magnet, said armatures
having intersecting paths ol movement, a
relatively fixed contact located at the point
of intersection of the paths of said armatures,
insulating material carried by the portion of
each of said armatures which extends into
the path of movement of the other armature,
& contact supported by the insulating mate-
rial on each armature, and leads connccted
to said contacts. -

4. In a circuit controller, the combination
with a plurality of magnets, of an armature
operated by each magnet, a plurality of con-
tacts carried by each armature, the contacts
on the respective armatures having intersect-
ng paths of movement, relatively fixed con-
tacts located at the point of intersection of
the paths of movement of corresp onding pairs
of movable contacts, insulatine materiai Sup-
ported upon the portions of the contacts car-
ried by one armature which in one position
of said armature extend into the paths of
movement of the corresponding contacts car-
ried by the other armature, and leads con-
nected to said contacts and said armatures.

5. In a relay, the combination with a plu-
rality of electro magnets of an armature op-

W
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erated by each, an inwardly directed contact

member on each armature said contact mem-
bers having intersecting paths of movement,

& contact piece located to engage either of

sald contact members, and means whereby
separate and independent circuits are closed
dependent upon the order in which said arms.-
tures make contact with said contact pleces.

6. In a relay, the combination with a plu-
rality of electro-magnets of an mwardly di-
rected armature operated by each, a conduc-
tor on the extremity of each armature and in-
sulated therefrom, a fixed contact plece lo-
cated between and in operative relation with
sald armatures and means whereby a plural-
ity of circuits may be controlled thereby de-
pending upon the position and coaction of
saxd armatures. |

7. In a device of the class described, an ar-
mature, a plurality of resilient contact mem-
bers thereon one of which is insulated there-
from, a conductor plate secured on the outer
end of each contact member and also insu-
lated therefrom, a cenductor leading to each
and a contact piece for each contact member
and means whereby each contact member to-
gether with the contact piece and conductor
ptate 1s adapted to make and break a plural-
1ty of eircuits.

8. In a relay, the combination with coact-
ing armatures ol contact members secured on
each, those of one armature acting to engage
those of the other when in one position, con-
tact pieces located in position 1o be engaged
by the contact members of either armature
whereby a plurality of separate and inde-
pendent circuits may be closed or broken de-
pendent upon the relativeposition of said ar-
matures to each other and the contact pieces.

9. The combination with two electro mag-
nets, ot conductors located between the same
each provided with a separate contact plece,
armatures adapted to be normally supported
by said electro magnets and a plurality of re-
silient contact members on each armature
adapted each to engage a contact piece when
the armature is unsupported by the electro
magnet, insulated contact plates on each con-
tact member and conductors leading there-
from and forming parts of separate and inde-
pendent circuits adapted to be opened and
closed by the engagement of the contact
members contact plates and contact pieces.

In testimony whereof, I have hereunto
subseribed my name in the presence of two
subscribing witnesses.

LUGENE W. VOGEL.

Signed in the presence of—-
H. H. Vaueman,
J. P. WiBoRrg.
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