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T wll whom it may concern -

Be it known that we, Frirz Lowessreiy
and Josern Browen, citizens of the United
States, residing at Brooklyn, county of
Kings, and State of New York, have in-
mprove-
ments in Circuit Makers and Breakers; and
we do hereby declare the following to be a
full, ¢lear, and exact description of the in-
vention, such as will enable others skilled
in the art to which it appertains to makeard
use the same. .

This invention relates to circuit makers
and breakers, and it relates more particu-
larly to relay keys useful in the art of radio
or wireless communication.

In sending wireless signals, the signnl
impulses are obtained by making and break-
Ing- an  alternating current power supply
circuit inductively related to the oscillation

“cireuit or closed circuit of the system, which

latter circuit in turn excites the antenna.
The current in the power circuit of the ustial
10 K. W. set amounts to 70 or 80 amperes,
and..in larger sets it is correspondingly
heavier, so that there is considerable arcing
when the circuit is-broken. This arcing is
very hard on the key terminals or contacts
of the circuit-breaking device: employed,
which is ordinarily operated by a relay, and
in practice a great deal of difficulty is ex-

~ perienced from the téndency of the contacts
“to stick together after they have been in nse

but a short time. . With the heavier currénts
employed in the larger sets, this trouble is
especinlly pronounced. :

In order to minimize the effects of arcing,
it is considered desirable in practice that
the key terminals be separated suddenly -and
sharply, rather than gradually; and to this
end devices have been proposed wherein
the movable terminal is. intended to be
struck a sharp blow by means of a suitably
actuated hammer meémber, when. the circuit
1s to be broken. But devices of this general
available in the art
have.been far from satisfactory from a’'prac-
tical standpoint and they have not elimi-
nated the trouble above noted. _

The principal object of the present in-
vention is to overcome the. difficulties men-
tioned and to provide a key of simple con-
struction, free from the defects charncter-
izing keys heretofore known, and capable of
operating with much lurger currents than it

‘the key more or

has before been considered practicable to
use with relay keys. :

In naccordance” with the invention the
power cirenit is made and broken by means
of a key device having a movable ferminal
or contact element carried by an operating
member reciprocable by. suitable motor
neans to move said movable terminal into
and out of circuit-closing position. By
means of a lost motion connection between
the - movable terminal and the operating
member the latter makes nearly its whole
circuit-breaking movement before striking
the movable terminal, thus attaining practi-
ally maximum velocity before. impact and
delivering a sharp hammer blow of high in-
tensity to the movable terminal, which is
therenpon suddenly knocked away from the
codperating terminal. The arrangement is
sicly that the operating member travels only
i very small. distance after impact, while
the movable terminal continues to travel
after impact the full distance permitted by
the uforesaid lost-motion connection. As
will appear hereinafter, this type of con-
struction makes it possible to combine maxi-.
mum intensity of hammer blow with maxi-
mum cfliciency of electromagnetic control,
where the operating ‘member is relay-con-
trolled, as is genemﬁy the case,

The  broad principles of the invention
above set forth can evidently be embodied in
different mechanical constructions; but for
the sake of a concrete example, one form
which the invention may take and which has
proven eminently satisfactory in service js
shown in the accompanying drawings,
where— = -

Figure 1 is a plan view of relay key
mechanism embodying the principles of the
invention;

Fig. 2 is a longitudinal vertical section,
parts being in elevation; and -

Figs. 3 to 6 illustrate the operation of
less diagrammatically.

Referring to the drawings, 10 represents
a base of suitable insulating material upon
which the instrument parts may conven-

- iently be mounted. The key proper for mak-

ing and breaking the power supply circuit
comprises wpright stationary metallic termi-
nals 11 secured to the base and provided
witle contacts 12, The stationary terminals
are adapted to be bridged by “a movable
metallic terminal 13, mountedin a manner
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to be described later and carrying contacts
14 cobperating with contacts 12. In prac-
tice, the contacts 12 and 14 may be of silver.
The described terminals and contacts coi-
stitute what are hereinafter termed contact,
members which codperate by direct abutting
cngagement when in circuit-closing position.
Maotal fins 15 serve to dissipate the heat due
to arcing. Bir ng posts 10 are provided
whereby the key device may be connected
in the power supply eirewt of a wireless
transmitter set. 1o wiil be seen that move-
ment of the bridging terminal nway from
the compound gtatlonary terminal opens the
circuit at two points in series, thus distribut-
inﬁ‘thc arcing effect. :

The movable bridging
on an actuating rod ot plunger 17 which
is supported for substantially rectilinear
reciprocating movement N a bearing pro-
vided in pedestal 18, and another bearing
provided m yoke 19 of .an electromagnet,
to be vefecred to later, which is carried by
pedestals 20. The movable key terminal 13
is capable of himited sliding movement
bodily lengthwise of the actuating rod, such
movement being limited on one side by a
fixed abutment 21, and on the other by an
adjustable abutment 22, both abutments be-
ingvmoun‘ted on the rod. Between said abut-
ments the hub 23 of said movable terminal
is free to slide. The adjustable abutment
may be of any convenient type, but as here
shown is in the form of a nut threaded on
the actuating rod and slotted to receive &
split pin 24 which may be inserted through
o transverse hole in the actuating rod, where-
by the nut may be held on said rod in any
adjusted position. : :

In the present example, the motor means
for operating the rod or plunger 17 to
close the power supply circuit comprises
relay device including the magnet yoke 19
before mentioned, cores 95 and windings
26, the latter being connected to binding
osts 27 for connection n a relay circuit
including an operating key, not shown.
The armature 28 1s fast with the plunger
17 with respect to which the magnet cores
are symm‘etrically disposed, and in the posi-
tion shown the electromagnet 1s energized,
the armature and rod being i

terminal s motnted

drawn into their
limiting position toward the the left to close
the power supply civeuit against the tension
of a spring 29, adjustably secured as by
corew coupling 30 to the rod 17, andian-
ehored to a post 31 by ineans of threaged
Liouk-bolt 32, adjusting nut 33 and lock nut
a4, Movement of the plunger 17 toward the
rvight is limited by means of adjustable abut-
ment or stop nut 35 which may be similar
to abutment 22. Any convenient means may
be used to prevent rotation of the movable
terminal or contact member 13 on the plun-
ger rod 17 The means here shown com-

‘being equl to the width of said gap.

1,201,030

prises a stud 36 slotted to provide a guide
tor one of the radiating fins 15.

Assuming the parts to be in the position
shown in Figs. 1, 2 and 3, with the electro-
magnet energized to force the movable con-
tact member against the compound station-
ary contact member and thus to close the
circuit controlled by, the key, supposc the
circuit energizing the electromagnet to be
broken by release of the operating key (not
shown). The magnet will thereupon be
Jeinergized and the plunger rod 17 will be
drawn sharply to the right by spring 29.
Owing tothelost motion connection between
the plunger rod and the movable contact
member, the plunger rod will travel w cer-
tain distance, in this instance the major por-
{ion of its movement, before the abutment
91 strikes. the hub of the movable contact
member, which latter up to this instant
therefore remains stationary. The velative
position of the parts at this instant 15 shown
diagrammatically in Fig. 4. After impact
the plunger rod continues to travel a short
distance and is then arrested by abutment
of the stop 35 against the yoke 19, as indi-
cated in Fig. 5 In this slight further
travel of the plunger rod, the movable con-

Is of course carried therewith,
but owing to the force of the impact, sald
movable contact member is driven a fur-
ther distance, sliding along the plunger rod
17 umntil it is'arrested by the abutment 22

_as shown in Fig. 6. In this position the con-

tacts 12 and 14 are separated by the full
distance permitted by the parts for the par-

“ticular adjustment illustrated.

When the operating key In the relay cir-
cuit is again closed, the electromagnet is en-
ergized and the plunger rod is drawn back
toward the left against the tension of spring
99 and the gap between the contacts 12
and 14 is closed. :

In practice the position of the armature
98 on the rod 17 1s such, and the abutment
99 is so adjusted, that in civeuit closing po-
sition the movable contact member is pulle
firmly against the stationary contact ment-
ber, while the armature 28 does not quite
touch the cores 25. When desired, a disk
of paper or the like (not shown) wmay be
placed between each of the cores 26 of the
armature in order to prevent any possibility

of their sticking together. The width. of
the gap between the contacts 12 and 14 is
adjustable by varying the osition of the

stop 39, the total travel of the plunger E‘Od

or
the best operation of the mechamsm, the
plunger rod should travel nearly its entire
throw before the abutment 21 strikes the
hub of the movable contact meniber. In this
way the rod attains a considerable velocity
and can impart to the movable contact mem-

ber a relatively large amount of enevgy 1n

70

75

80

1J0

105

110

115

120

125

130



10

20

30

35

40

45

50

60

b

<

-1,201,039

the form of a sharp hammer blow. Accord-

ingly. the abutments 21 and 22 should be so
located that the lost motion between the
plunger rod and the movable contact mem-
ber is slightly less in extent than the total
throw of the plunger rod. In a concrete ex-
ample, the maximum desired gap between
contacts 12 and 14, and hence the total throw
of the plunger, may be } of an inch; and the
movable contact member may travel 4% of an
inch relative to the plunger rod between the
abutments 21 and 22. Undér these condi-
tions the plunger rod travels g% of an inch
in passing from the position illnstrated in
Fig. 3 to that illustrated in Fig. 4. In Fig.
5 it has traveled g5 of an inch farther and
has come to rvest, while the movable contact
member has been carried 5 of an inch away
from the stationary. contact, member, the
force of the blow causing it then to continue
#% of an inch farther into the open position
of Fig. 6.

It will be observed that in the construc-
tion illustrated, the parts are so constructed
and arranged with relation to each other
that a maximum hammer effect can be at-
tained with a given mass or weight; and
furthermore that the construction 1s of such
rigid character that when the arts have
been adjusted in position to give a desired
effect, such position is not altered by bend-
ing of flexible parts.

of such accuracy, not attainable in deviees
heretofore proposed. It will be noted also
that this construction makes possible the
use of a relatively very light but rigid mov-
able contact member which, in conjupction
with the mechanically correct arrangement
of the plunger rod whose mass is concen-
trated to the best advantage for the end in
view, contributes to the efficiéncy of the
hanuner effect seenred. A further notable
advantage is that an efficient hammer effect
is secnred with a very $mall magnetic move-

ment of the aymature 28. This evidently.

makes for (‘Qiciency in the electromagnetic
control. L . :

What we claim is:— .

1. In a circuit maker and breaker, the
combination, with a stationary contact mnem-
ber and a movable contact member codper-
ating therewith to make or break a circuit,
of means movable in one direction to force
said movable contact member against ‘said
stationary contact member, apd movable in
an opposite direction to drive said movable
contact. member away fromn the stationary

contact member, the arrangement being such -

that in effecting the latter movement, said
means travels a part of its course independ-
ently of suid movable contact member, then
hits the latter a-sharp blow, ynd then stops,
while {ir novable contact member continues
to travel a predetermined distance away

This permits of an’
accuracy of adjustment, and a maintenance

8

from - the stationary contact member, the
total travel of said movable contact mem-
ber and of said means being substantinlly
the same. ;

2. A circuit maker and breaker compris-
ing, in combination, relatively movable ter-
minals, an actuating member haying a lost
motion connection to one of said terminals,
and reciprocable to move the same into and
otit of contact with the other terminal, said
lost motion conncction defining the pérmis-
sible. relative movement of sald terminals,
impelling weans for said actuating member,
and stop means for limiting the movement
of said wctuating member, the rrangement
being such that said actuating member com-
pletes the major portion of its circuit-hreak-
ing movement before striking the movable
terminal and is then positively stopped,
while the movable terminal continues to
travel the distance permitted by the lost
motion connection. -

3. In a circuit maker and breaker, the
combination, with an electromagnet, a re-
ciprocably mounted plunger rod arranged to

70

75

80

90

be moved in one direction by said electro-

magnet, and resilient means constantly fend-
ing to move said rod in the opposite diree-
tion, of two abutment_members on said rod,
a movable contact member slidably monnted
on said rod and free to move longitudinally
thereon within the limits defined by said
abutment members, a stationary contact
member against which said movable contact
member is pressed by one of said abutment
members when the. electromagnet ‘is ener-
gized, n stop member avranged to limit
moventent: of the rod by said spring when
the. electromagnet is desnergized, the posi-

‘tion of said stop member relative to the see-

ond of said abutment members being such
that, -when  the electromagnet is deérer-
gized, the movable contact niember remains
stationary. until the plunger rod has com-
dleted a- predetermined major portion of

ats total travel permitted by said stop mem-

ber, whereupon said. movable contact mem-
ber is struck by such second abutinent mem-
ber, being thereby knocked away from .the

_stationary contact and against the first men-

tiotied abutment member.

4.-A relay key comprising, in combina-
tion, a fixed contact member, 2 movable con-
tact - member  codperating therewith, a
plunger rod earrying said movable contact
member, two abutments on said rod between

_which said movable contact member is
" bodily slidable, an electromagncét energizable

to draw said rod in one direction and there-
by to force the movable contact against the

fixed contact by means of one of said abut-_

ments, a spring acting to move said plunger
rod in the opposite direction when the elec-
tromagnet s deénergized and thereby to
-anse the second abutinent to strike the mov-
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able contact member a hammer blow and to”

drive it along the plunger rod toward the
first abutinent, and means for arresting the
rod before the movable terminal reaches
said first abutment. .

5. A relay key comprising, in combina-
tion, a stationary contact member, i movable
contact member arranged to codperate there-
with by abutting engagement, a plunger rod
carrying said moevable contact member and
mounted for substantially rectilinear recip-
rocation, fwo abutments on said rod between
which said movable contact member is free
to slide, an armature secured to said rod, an

electromagnetic device having a pair of cores .

cobperating with said armature and sym-

-metrically disposed with respect to said rod,

said electromagnetic device acting, when
energized, to -attract sald armature and
thereby to force said movable contact mem-
ber into engagement with said statiomary
contact member through the agency of one
of said abutments, means operable to move
said plunger rod in the opposite direction,
when the electromagnet devige is deéner-
gized, and thereby to cause the second abut-
ment to strike said movable contact member
a hammer blow, and'means for limiting such
movement of the plunger rod,

6. A ‘relay key comprising, in combina-
tion, s statlonary contact member, a rec-
tilinearly reciprocable plunger rod having a
limited throw and provided with a pair of
spaced abutments, a second contact member
mounted on said plunger rod and free to
slide longitudinally thereof between said
abutments, such sliding movement being
limited by said abutments to a distance
somewhat less than the throw of said
plunger rod, electromagnetic means operat-
ing when energized to move said plunger rod
into one limiting position and thereby to
force said movable contact member into op-
erative engagement with the stationary con-
tact member through the agency of one of
said abutments, and means operable to move
sajd plunger rod sharply into its opposite
limiting position upon deénergization of
said electromagnetic means, and thereby to
cause the second abutment to strike said
movable contact member a hammer blow.

7. A relay key comprising, in combina-
tion, a stationary contact member, a rec-
tilinearly reciprocable plunger rod having a
limited throw and provided with a pair of
spaced abutmerts, a second contact member
mounted on said plunger rod and free. to
slide longitudinally thereof between said
abutments, such sliding movement being
limited by said abutments to a distance
somewhat less fhan the throw of said
plunger rod, electromagnetic means operat-

1,201,080

ing when energized to move said plunger rod _

into -one limitin
force said movable contact member into op-
erative engagement with the stationary con-
tact member through the agency of one'‘of

said abutments, and means operable to moya’

said plunger rod sharply into its opposite
limiting position upon deénergization of
said electromagnetic means and thereby to
cause the second abutment to strike said
movable contact meraber a hammer blow, the
throw of said plunger rod and the relativa
positions of said abutments thereon being
adjustable.

position and thereby '

86

70

7%

8. A relay key comprising, in combina- |

tion, a stationary contact member, a reo-
tilinearly reciprocable phunger rod having
a throw limited to a minor fraction of an
inch, said rod carrying a pair of spaced
abutments, a second contact member mount-
ed on said plunger rod and free to slide
longitudinally thereof. between said abut-
ments, such sliding movement being limited
by said abutments, to a distance somewhat
less than the throw of said plunger rod, elec-
tromagnetic means operating when ener-
ized to move said plunger rod into one lire-
iting position and thereby to force said

movable contact member into operative en-

gagement with the stationary contact mem-
ber through the agency of one of said abut-
ments, and means operable to move said
plunger rod sharply into its opposite limit-
ing position upon deénergization of said
electromagnetic means and thereby to cause
the.second abutment to strike said movable
contact member a hammer blow, the throw
of said plunger rod and the relative posi-
tions of sald abutments thereon being ad-
justable,

9. In' a ciréuit malker and breaker, the
combination, with codperating contact mem-
bers adapted to make a circuit by direct
abutting engagement and to break such cir-
cuit by relative separating movement which
is substantially rectilinear, of means mov-
able in one direction to effect abutting en-
gagement of said contact members, and moy-
able in another direction to separate said
contact members substantially rectilinearly,
the arrangement being such that in perform-
ing the latter movement, said means travels
a part of its course independently, then
strikes one of said contact members a sharp
blow, and then stops, while said contact
members: undergo a' predetermined recti-
linear separation.

In testimony whereof we hereunto affix
our signutures. ‘

FRITZ LOWENSTEIN.
JOSEPH BROICH.
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