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2 ’0 all whom it may concern: 
Be it known that 1, WILLIAM FINN, a citi~ 

zen of the United States, and a. resident of 
B1oom?eld,in the county of Essex and State 
of New Jersey, have invented cert-sin new 
and useful Improvements in Relays and Re-. 
posters, of which the following is a speci? 
cation. . _ ' ‘ 

My invention relates to improvements in 
relays and repeaters, particularlyreluys and 

. re eaters intended for high speed operation. 
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I‘he ‘role- and, repeater herein illustrated 
and described is particularly intended for 
use in automatic telegm h 
current impulses sugceedpeac 
the line at'ratcs in excess of those of 
hand transmission; but my invention is not 

stems, wherein 

' limited to use in automatic telegraph sys 
. terms, but is adaptable for use wherever re 

20 lays and repeaters are or maybe employed. 
Before a. signaling impulse can actuate 

the ordinary mam line magnetic signal re 
> cciving devices, the main line current, and 
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the magnetism created thereby in; the main \ 
line signaling device, must necessarily rise 
to a value such as is required to eifechtfans 
for of the armature of that signal receiving 
device ‘from one to the other of its contact 
stops. If the time interval here involved 
can be reduced iii any Way through the me 
dium of local appliances, materially higher 
speed. of transmission beéomes possible to 
gether with better signals.‘ - . -' 
My invention comprises means whereby 

the armature of the receiving instrument is 
carried over positively from the one stop to 
the other once that armature has been start~ 
ed in motion; and further comprises means 
whereby‘ such movement of the armature 
ls sturtcd. by local means, upon the diminu~ 
tion of the main line current Which pre 
viously held that armature stationary 
against one or the other of its stops, and 
whereby the armature is caused to antici 
pate in its operation, the arrival of the next 
succeeding; line signaling impulse. And my 
invention comprises ‘various other features, 
all. as hereinafter described, and particularly 
pointed out in the appended claims‘. 
The objects of my invention are to in 

crease the effective speed of transmission 04" 
signals over telegraph circuits and the like, 
to reduce lag in repetition of signals, to ob 
tain improved and sharper signals, particu 
larly on high speed lines, to minimize the 

other through > 

e?ects of induction and other influences 
tending to produce false signals, to avoid 
sparking, between the moving tongue or 
armature of the relay and the contact points 
_with Whichsuch tongue coacts, thus per 
mitting very close adjustment of such. con-1 
tact points tov the said tongue, and conse~ 
quent small amplitude 01" movement of the 
tongue. and brief duration of travel thereof, 
to permit a local recording ornrcpeating in 
strument to start ‘to operate to inoke a. record 
before the contact tongue of the main relay 
shall have completedits travel from the one 
contact stop to the other, to completely sepa 
rate the “opposing” and “accelerating” cir 
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cuits-of'the relay from. the line circuit, and ' 
to make the apparatus very simple and easy 
oi construction and operation, and free from 
liability to derangement. 

I will now proceed to describe my inven 
tion with reference to the accompanying 
drawings, and will then point out the novel 
features in claims. Int-he dmwin s: ' 
Figure 1. shows diagrammatically a tele~ 

'graph line mmprising transmitting appa 
yatus (illustr‘jtted diagrammatically) and a 
receiving rele'y,‘the latter embodying my in» 
ventiojn: ‘ 
Fig 2 is a schematic diagram of the relay 

itselfshowi-ng the sumeciroults in Fig. 1, 
'butwith the circuit lines rearranged to make 
their relation more obvioils. 

. Referring first to Fig. l, numeral 1 design 
notes :1 transmitting key having contact 
stops 2 and 3 and current supply means l 
and 5 connected to stops '2 and 3 respectively. 
_The particular current supplymenns indi 
cated are dynamo electric machines of oppo 
site polarities; though as is well understood, 
other sources of current supply may be em» 
ployed; the particular arrangement shown 
being a comn'lon. arrangement "for transmis 
sion‘ by current impulses of alternately op 
posite direction. The key 1 may be vibrated 
either by hand or by any suitable means, 
and I do not limit mysel?v to any particular 
means for vibrating tlmtkey in accordance 
with telegraphic or other signals. The key 
1 may be, for example, the movable contact 
arm of :1 \Vheel'stone transmitter or any - 

i . , . 

other suitable type of automat1c,or mm 
chine transmitter. 6 designates the line con 
ductor. _ 

The ‘receiving relay comprises an arms 
ture lever 7, indicated in this instance as a 
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2. 
pivotally supported lever playing between 
contact stops 8 and 9, Thisarmature lever 
7 may be understood to be a magnetized le 
ver, similar to the magnetized armature le 
vers employed in so-called “polar” relays, 
and the rectangle 10 may be understood to 
represent one pole of a magnet energigipg 
this relay armature leverv 7. On opposite 
sides of the lever 7 ‘(in the particular ar 
rangement shown) are electromagnets 

net spools arranged to in?uence the lever 7 
just as the magnet spools of an ordinary 
polar relay actuate the armature lever'of 

1'5, such relay. -While Ihave shown the spools 
521151711, ‘ 12-‘—12 and 13-13 as, separate 
's'po‘ols, for’clearness of diagrammatic illus- v 

> tration, it will be understood that in prac 
- rgtice' only one pair of spools may, and‘ 

commonly will, be employed, such spools 
each having three di?’erent windings corre 

' ' V ,sponding to the windings 11, 12 and 13. It 
‘ -_it not uncommon in polar relays to provide 
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‘each spool with two or more separate wind 
ings; but it is common for clearness of illus_-' 
tration, to indicate such separate windings, 
in diagrammatic drawings‘, as if such sepa 
rate ‘windings were on different spools. _ 
14 designates a' local or secondary relay 

which maybe understood to be a polar relay 
and to be capable of operatingby means of 
contact stops 15 and 16,,and its armature 17, 
any desired local signal ‘receiving or signal 
repeating or translating apparatus; or the 
armature 17 may operate such signal receiv 
ing or signal repeating or translating appa 
ratus mechanically; this being, for present 
purposes, an immaterial detail; or the instru 
ment 14'may be itself a sounder; and for 
present purposes, the relay 14_may be re 

. garded as the local receiving and repeating 
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instrument of the telegraph system. That it 
may be understood as capable ‘of repeating 
into a further line circuit, ‘6*, I have shown 
such further line circuit 6X connected to the 
armature 17 of the secondary relay ‘14, and 
have shown sources of current supply, 4x 
and 5", of relatively opposite potential, con— 
nected to its contact stops 15 and 16. . 
In this speci?cation I will term the wind 

ings 11 “mainline coils,” the windings 1.2 
“opposing, ‘coils’7 and the windings 13 “ac 
celerating coils,” and will term coils l2 and 
13, collectively, “auxiliary electromagnetic 
means.” Thev windings 11 are‘, as shown, in 
the main line circuit 6; the windings 12 are 
in a local circuit branch (traced hereafter) 
and controlled by the contact stops‘ 8 and 9 
and armature lever 7; and‘ the windings 13 
are also in a local circuit branch. The pars 
ticular function of theopposing windings 

. or coils 12 is to develop a polarity of mag 

65 

netism that, shall always be‘ opposed to the 
magnetism created by the main line coils 11, 
the magnetism created by the-opposing COIlS 

14,304 

12 not being so strong, however as that cre 
ated by the working current of. the main line 
6 in coils 11. The particular function of the _ 
accelerating coils 13 is to carry the armature 
-7 across the gap ‘between stops 8 and 9, once 
the armature lever 7 has been set in motion 
as hereinafter described. . 
Fig. 1 shows the apparatus with its mov 

able parts in the positions occupied with the 
transmitting key 1 in. contact with contact‘ 
stop 2, and with ‘the apparatus at rest. Ar! 
rows indicate therelative directions of ?ow 
of current with the parts at rest’in the‘ po 
sitions shown._ As indicated by such arrows, _ J 
the current from generator 4 in main line 
6 tends to hold armature lever 7 to the left 
in contact with stop 8. - 
There is a local generator 18 supplying 

current to the opposing coils 12 as follows :— 
from the ,positive pole ' of generator 18 
(negative pole grounded, in ‘the arrange 
ment shown‘) through balancing resistance 
19 to 20-and thence through coil 21 of local 
relay 14 to resistance R thence through such 
resistance R and coil 22 of relay 14 to oppos 
ing coils 12, and through those coils to con 
tact stop 8, and thence through armature 
lever 7 to ground at 23. The current from 
generator-18 through the opposite balancing 
resistance, 24, passes directly to ground at 
23 through armature lever 7, and does not 
affect the “opposing” coils 12; but because 
of resistance 24, the'circuit through such 
resistance 24 does not completely ‘p‘short” 
the circuit, as traced above, through re 
sistance 19. The current through opposing 
coils 12, causes those coils to oppose, with 
respectv to' the armature 7, the action of 
the main line current in coils 11 {on that 
armature; but since the in?uence of coils 
12 upon armature lever 7 is normally less 
than that of coils 11, energized by the main 
line current, armature 7 remains stationary 
in the position shown. Normally, there is 
no current through “accelerating” coils 13. 
But when the predominating in?uence of 
the mainline current is removed (as when 
the transmitting key 1 is moved toward stop 
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3), thcYmagnetizatmn induced by “oppos . 
ing” Cells 12 forces armature lever 7 away . 
from the stop 8 and toward the stop 9. There 
is a condenser 25 bridged across the resist 
ance R?by the local circuit conductor 26, 
whichilobal circuit passes through accelerat~ 
ing coils 13. The instant armature lever 7 
leaves contact stop 8 the current energizing 
opposing coils 12 ceases, and at this instant 
condenser 25 discharges. , This discharge 
divides, one portion passing through re 
sistance R, and the othe'rthrough coil 21 
of local relay 14, point 20, resistances‘19 
and 24, opposing coils ‘12 and coil 22 of local 
relay'14. Both portions re-unite so that 
the total discharge passes through accelerat 
‘ing coils 13. ,The direction of the portion 
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of the discharge passing through opposing’ 
coils 12 is such that this portion tends to 
oppose the movement of armature lever 7 
toward its stop 9; but the reunited por~ 
tions forming the. Whole discharge pass 
through accelerating coils 13 in such a direc 
tion thattheir preponderating effect tends 
to carry armature lever 7 over to its stop 
9 with a force that renders the armature 
less a?ected by inductive distubances in 
line 6 or elsewhere that would otherwise 
a?’ect movement of said armature lever 7. 

(The relative relations of the circuit 
branches for opposing coils 12 and accelerat 
ing coils 13 and condenser 25,will be more 
apparent from Fig. 2, from which it will be 
seen that the opposing coils 12 and magnet 
coils 21 and 22 of the secondary relay 14 are 
in a branch circuit bridged across the two 
conductors containing resistances 1.9 and 24 
and leading from one pole of generator 18 
to ‘opposing contact stops 8 and. 9; and that 
the resistance R on theoue hand, and the 
accelerating coils 13 and condenser on 
the other hand, are connected in parallel and 
in shunt/With respect onev to the other, in 
this bridged circuit branch), ' . c 

It Will thus be seen. that the movement of 
the armature Ilever 7 may be/completed be-_ 
fore the movement of the transmltting key 
1 is completed; that the movement of arma~ 
ture lever 7 may actually begin before trans 
mitting key 1 has made contact with its stop 

2 3, and‘ before the next signaling impulse to 
35 which such movement of the armature lever 

, ‘7 corresponds, has even begun. 
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Auxiliary or repeating or secondary relay 
14: is actuated the discharge of the con-' 
denser and since this discharge begins when 
armature 7 begins to move, the secondary 
relay operates almost- Without lag with re 
spect to armature '7. . 
Armature 7 havingv made contact with 

stop 9, the current from generator 18 is 
established through the “opposing” coils 12 
and the magnetic coils of relav 141, in a di~ 
rection opposite to its former direction; a’. a, 
is established through balancing resistance 
24, conductors 27 and 28, coils 12, coil 22 
of relay li’l, resistance R, coil 21 of relay 14, 
and conductor 29, to contact stop 9 and 
thence through armatitlre lever '7 to ground. 
at l‘deanwi'iile transmitting key 1 has 
made contact with stop 3. ‘The ‘condenser 
25, having charged immediately upon the 
reestablishment of on rentiflow from the 
generr'itor 18 
is in conditi 11 to act again ‘from reverse 
movement of transmitting key 1 from stop 
'3 to stop 2. In such reverse movement the 
action isprecisely similar to thatabove de 
scribed, the current in the *‘opposlng” code 
12 being reversed ‘immediately al'terthe an‘ 

‘ mature lever 7 leaves the stop 9, due to a 
portion of the discharge of condenser 25; 

throughthe opposing coils 12,‘ 

3 

the entire discharge passes through accelere 
ating coils 13 so tending to carry the arma 
ture lever 7 over against the contact stop. 8. 

Because, during its movement, the ar1na~ 
ture 7 is under the influence of the acceler 
ating coils, the instrument is practically 
free from disturbance due to, inductive. in~ 
terference-and the like.‘ Because the arma 
tures 7 and li'itend _-to'1no.ve, in correspond 
ence With any movement of the, corresprmd~ 
ing transmitter, immediately after that 
transmitter begins to‘ move, lag in the oper 
ation of the instrument is almost entirely 
avoided and thereby the operation of the 
circuit’ is very greatly quickened. A. fur» 
ther important advantage of these instru 
ments is that there is very little, it’ any, 
tendency to spark, or are, at the relay con 
tact points 8 and 9; which contact points can, 
therefore, be adjusted more closely for high 
speed work than is the case with ordinary 
relays. This immunity from sparking and 
its consequences, is due to the fact that in 
addition to the single polarity arrange 
ment in thecontacts of the relay, there are 
two continuous paths through which ‘the 
shunted condenser may discharge, viaz‘? 
one through the high resistance shunt and 
the other through the coils 21 and 22 of 
secondary relay 1d: and through opposing 
coils 12; therefore the teiulency to discharge 
across the break points of the relay l which 
is a characteristic of the ordinary shunted 
condenser,arrangement), is almost entirely 
obviated. 

In the accompanying drawings for the 
Sake of slrnphclty the connections are shown 
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for simplex working; but it obvious that 
.the relay .may be provided for diti'erential 
coils, in the ordinary manner, to adapt it 
to duplex workmg. > - 
There is an instrument of the prior art. > 

known‘ as the Gulstad relay, and described 
in The EZectricaZ Review (liondoul in two 
series of articles beginning in volume 42. 
page 751, dated June 3, 1828, and in volume 
51, page 294, dated August 22, lllllil. \\'ll re~ 
in the magnets are i'n-ovidcd, not only \Vlll 
main line coils, but also with local circuit 
coils to which are connected condensers and - 

I resistances; the said local Cll‘CllliS being con 
nccted, between the spools of tho magnets, 
to the armature of the relay. and so, when 
said armature is against one of its stops or 
the other, (such stops being connected, re~ 
spectively, to batteries of opposite polarity) 
to a source of current supply, tl e polarity 
of such current depending on the stop with 
‘which the armature in contact; the el 
i’ectivc result being that‘ when the current 
in the main line dies down a current already 
flowing through a local circuit muses the 
relay armature to leave the stop ‘withwhicli 
it has been in contact, and to move toward 
the opposite stop; and as soon as such‘arma 
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ture leaves the stop with which it-has been 
in contact, a condenser discharges through 
a local circuit in a direction to hasten the 
movement of the armature to- its opposite 
stop and to'hold it against such opposite 
stop'when it arrives there. Immediately 
thereafter a current of opposite direction is 
established in a local circuit, tending to re 
verse the armature again; but in the mean 
time the main line current has been estab 

. lished in ya ‘direction to holdthe armature 
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against the stop which it has just reached,‘ 
‘and ‘the weaker local circuit in?uence can~ 
not reverse the armature until the current 

I in the main line begins to ‘die down, ‘as in~ 
cident- to another reversal [of the main line 
current. - _ ' ' ' ' 

‘ Among the features which ‘distingush my 
improved relay above described from the 
Gulstad relay are the following: 
'In the Gulst'ad relay it is necessary that - 

the tongue‘ of the relay shall play between 
contact stops which are connected respec 
tively to sources of current supply of oppo 
site polarities. This leads to sparking be 
tween such stops and the moving tongue'ori. 
armature of the ‘relay. In my relay herein 
describediiihowever, since both contact stops 
8 and 9 of the relay are connected. to the‘ 
same pole of the generatorlS, these contact 
steps may be adjusted very closely, without 
sparking, thus reducing the amplitude of 
vibration of the armature, as compared with 
what is possible in the Gulstad relay, and 
permitting very much higher speed of open 
ation. . ' 

In my improved relay above‘ described, 
the circuit of the accelerating coils-.13 and 
the opposing coils 12 is. an entirely local. 
circuit; it is substantially unaffected by line 
conditions, and in it any potential, any ca 
pacity, and any resistance may be used, as 
conditions may dictate. 'In the Gulstad re 
.lay, however, the local circuits are connect- ; 
ed to the outgoing line, derive their cur- 
rent from line, and are restricted as to po 
tential and capacity employed by incoming f 
and outgoing line conditions. 
In order that the Gulstad relay may pro»: 

duce a'local record, it is necessary that. the 
contact tongue of the relay shall have com— 
pleted its travel, and shall have contacted 
with the contact stop on_‘the opposing side, 
before the starting of the record begins; 
whereas inmy ‘relay herein described, the 
making of the local. record is started, (2'. a, 
the-reversal of the armature 17 is started), 
the instant the armature lever 7 lcavesthat 
stop, 8 or 9, with which it has been in con 
tact, and the reversal of the armature 17 
may be completed before the reversal of the 
armature y; is'completed, 

It mig (‘t v 
supplyingi currents of the same polarity to 
contact pints 8 and 9 of the main relay of 

the movement of the _ 
- secondary relay 14 is very rapid indeed; for 

14,364 

my instrument, sparkingl-"there‘is avoided, 
the difficulty has merelybeen transferred to the contact points of the secondary relay 14. ' 

This, however, is not so, at least to an .con 
siderable extent.- The magnets of this sec 
ondary relay being‘ in an entirely local cir 
cuit, and the operation of the relay being 
affected by the discharge of the’ condenser, 

armature 17 of‘this 

which reason ‘the armature 17 breaks contact 
very quickly; and because of suchv jquick 
breaking of contact, thecontact points co 
acting with this armature may be set up 
closely, so permitting a very high rate of 
operation of this secondary relay.__ 
What I claim is :—— I ' 

1. A polarized relay or like electric in 
strument adapted ‘for actuation by reversal 
of polarity in a main circuit to which it may 
be connected, and comprising a movable 
polarized armature and opposing contacts 
therefor, 
means arranged to in?uence said armature, 

‘auxiliary electromagnetic means likewise 
arranged to in?uence such armature, and en 
tirely local circuit means and current supply 
means for such auxiliary means, controlled 
by said armature and its contacts and'ar 
ranged to cause'sucl'i auxiliary means nor 
mally to oppose as to said armature the in 
?uence of the main circuit electromagnetic 
means and comprising also capacity ar 
ranged. to cause such auxiliary means to in 
?uence the armature to carry it across once 
motion of that armature is started, current 
potential of the same sign being applied to 
both said contacts. ‘ 

2. A polarized relay or like electric instru 
ment adapted for actuation by reversal of 
polarity in a main circuit to which it may be 

‘ connected, and comprising a movable polar 
ized' armature and opposing contacts there 
for, ma1n~c1rcu1t electro-magneticmeans ar-, 
ranged to in?uence said armature, auxiliary 
electro—magnetic means ' likewise‘- arranged to 
influence such armature, and entirely local 

armature and its ‘contacts and arranged to 
cause such auxlliary means normally to op— 
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main - circuit _ electro - magnetic ’ 
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vcircuit means and current supply means for .1 
such auxiliary means, controlled by sa1d> 

115 

pose as to. said armature the influence of the . . 
main circuit electromagnetic means and 
comprising also’ capacity arranged tov cause 
such auxiliary means to in?uence the arma 
ture to carry it across once motion of that 
armature is started, current potential of the. 
same sign being applied to both said con 

120 

tacts, and a secondary instrument includedv 
in such local circuit means and arranged to 
be actuated upon movement of such arma 

, ture. 

possibly be thought While, by‘ 3. A olarized relay or like‘ electric instru 
ment a apted for actuation by reversal of 

' polarity in a mam circuit to which it may 
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be connected,» and comprising a movable 
polarized armature and opposing contacts 
therefor, main - circuit electro - magnetic 
meansarranged ‘to in?uence said armature, 

a auxiliary electromagnetic means likewise 
arranged to in?uence such armature, and en 
tirely local circuit means and current supply 
means for such auxiliary means, controlled 
by said armature and its contacts and ar 

‘10 ranged to-cause such auxiliary means nor‘ 
mally to oppose as to said armature the in 
?uence of the main circuit electrd'magnetic 
‘means and comprising also capacity ar 
ranged to cause such auxiliary means to in 

15 ?uencc the armature to carry it across once 
motion. of‘ that armature is started, current 
potential of the same sign being applied to 
both said contacts, and a secondary instru 
ment included in such local 'circuit‘means 

ac and arranged to be actuated by discharge of 
such capacity. 

4. A polarized relay or like electric in~ 
strument'adapted for actuation by reversal 
of ;_>'olarity in a main circuit to which it may 
be connected, and comprising a movable 
polarized armature, main-circuit electrou 
magnetic means arranged to influence said, 
armature, auxiliary electro-magnetic means 
likewise arranged to in?uence such arma 

30 ture, and entirely local circuit means and 
current supply means for, such auxiliary 
means, arr-an ed to cause such auxiliary 
means normal y to oppose as to said arma 
ture the in?uence of the main circuit electro 

55 magnetic means and comprising ‘also ca 
pacity arranged by its discharge to cause 
such auiriliary means to in?uence the arma 
ture to carry it across once motion of that 
armature is started. and a transmitterini 

40 cluded in such local circuit means and‘ ar— 
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ranged to be actuated upon mdvement of 
such armature. ‘ 

5. A polarized relay onlike' electric instru 
ment adapted for actuation by reversal of 
clarity in a main ‘circuit to which it may 

be connected, and comprising a movable 
' ' polarized armature and opposing contacts 

therefor, main circuit - electro» magnetic 
means arranged to in?uence such armature, 

5° opposing electro-magnetic means and accel-_ 
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crating electro~magnetic means each likewise 
arranged to in?uence such armature, and en-' 
tirely local circuit means and current supply 
means for such 0 posin and accelerating 
means, controlled by sai armature and its 
"contacts'and arranged to cause such opposé 
ing means normally to oppose as to said arm 
ture the in?uence, of the main circuit electro 
magnetic means, and comprising also means 
to cause such accelerating means to in?uence 
the armature to carry it across once motion 
oil‘ that armature is started, current potential ' 
of the same sign being applied to both said 
contacts. _ 

6. A polarized relay or like electric instrug 

‘strumcnt adapted for actuation by 

ment adapted for actuation byreversal of 
polarity in a main circuit to which it may 
be connected, and comprising a movable 
polarized armature‘ and opposing contacts 
therefor, main ~lcircuit electro-magnetic 
means arranged to in?uence such armature, 
opposing electro-magnetic means and accel 
erating clectro-magnetic means each likewise 
arranged to influence such armature, and en 
tirely local circuit means and current sup 
ply means for such opposing and accelerat 
ing means, controlled by said armature and 
its contacts and arranged to cause such op 
posing means normally to oppose as to said 
armature the in?uence of the main circuit 
electro-magnetic means, and comprising 
also capacity arranged by its discharge to 
cause‘such accelerating means to in?uence 
the armature to carry it across once motion 
of that armature is started, current poten 

>V tial of the same sign being applied to both 
said contacts.‘ - ' 

7. A combination relay or like electric 
instrument comprising two relays, one con 
trolied'by the other, the first of said relays 

» having a polarized armature and main circuit 
electro-magnetic means arranged to in?uence 
said armature, andhaying also auxiliary elcc 
tro-magnetic means likewise arranged to 
in?uence ‘such armature and circuit means 
therefor whereby said armature iscau'sed 
to move to reverse its position‘upon diminu~ 
tion' of the main line current to a predeter 
mined degree, and in advance of establish-l 
ment of such main line current in an oppo 
site direction, the second of said relays 
arranged] to be operated toreverse position 
of its armature upon beginning oi‘. move’ 
ment of the armature of the ?rst mentioned 
relay and in advance of completion of the 
reversal of the armature-of such ?rst men- 

, tioned relay. 
8. Apolarized relay or like electric in 

reversal 
of polarity in a'main ‘circuitnto which it 
may be connected, and comprising a mow 
.able polarized armature, main-circuit elec 
tro-magnetic means arranged to in?uence 
said armature, opposing contacts‘ with 
which such armature will contact in oppo 
site, positions,_a source of current supply, 
two circuit branches connecting one pole 
of such source of current su ply, the one to 
the one said contact and the other to the 
other said contact, each of such circuit 
branches containing resistance, ‘ auxiliary 
electromagnetic means likewise arranged 
to in?uence said armature, a circuit branch 
containing said ‘auxiliary ‘ means » 
bridged across the two contacts, and a con‘ 
denser and a resistance shunt therefor, both 
included in such bridged circuit branch, 

9. A polarized relay or like electric in 
sti'ument adapted for actuation by reversal 
of polarity in a main circuit to which it 

and , 
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may be connected, and comprising a mov 
able polarized armature, main-circuit elec~ 
tro-magnetic means arranged to in?uence 
said armature, opposing contacts with which 
such armature will contact in opposite posi 
tions, a source of current-supply, two circuit 
branches connecting one pole of such source 

- of current supply, 'the one to the one said 

_' 10 
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contact and the other to the other, said con 
tact, eachpf such circuit branches contain 
ing resistance, opposing [and accelerating 
electro-magnetic means likewise arranged 
to in?uence said armature, a circuit branch ' 
containing said opposing and vaccelerating 
means and bridged across the two contacts, 
the said bridged circuit branch connected 
to said opposing‘ and accelerating means to 
causethem to in?uence the armature o po 
sitely, a condenser included in said bri ged 
circuit branch, 
around such condenser and accelerating 
means. ‘ 

10. A polarized relay or like electric in 
strument adapted for actuation by reversal 
of polarity in almain circuit to which it may 
beponnected, and comprising a movable po 
larized armature, main-circuit electro-mag 
netic means arranged to in?uence said arma 
ture, opposing contacts with which such ar-v 
mature will contact in opposite positions, a 
source ,of current supply, " two circuit 
branches connecting one pole of suchsource 

> of‘ current supply, the one to the one said 

35 
contact and the other to the other said con 
tact, each of such clrcuit branches contain‘ 
ing resistance, auxiliary electromagnetic 
»means likewise arranged to in?uence said 
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armatureua circuit branch containing said 
auxiliary means and bridged across the,two 
contacts, a condenser and a resistance shunt 
therefor, both included in such bridged cir 
cuit branch, and a secondary electric instru 
ment having controlling magnet coils in said 
bridged circuit branch and arranged to be 
energized by current passing therethrough. 

1].. A polarized relay or like electric in~ 
strument adapted for actuation by reversal 
of polarity in a main circuit to which it may 
be connected, and comprising a movable po 
larized armature, main-circuit electro-mag 
netic means arranged to in?uence said arma 

. ture, opposing, contacts with which such ar 
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mature will contact in opposite positions, a " 
source of current supply, two circuit 
‘branches connecting one pole of such source 
of current supply, the one to the‘ one said 
contact and the other to the other saidcon 

'. tact, each of such'circuit branches contain~ 

cc 
ing resistance, auxiliary electro-magnetic 
means likewise‘ arranged to in?uence said 
armature, a circuit .branch containing said 
auxiliary means and bridged across the two 

and a resistance shunt, 
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contacts, a condenser and a resistance shunt 
‘therefor, both included in such bridged-cir 
cuit branch, and a transmitting relay having 
controlling magnet coils in said bridged cir 
cuit branch and arranged to be energized 
by current passing therethrough. 
BIA-polarized relay or like electric in-I 

strument adapted for actuation by reversal 
_ of polarity in a main circuit to which it may 
be connected, and comprising a movable po 
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larized armature, main-circuit electro-mag~ __ 
netic means arranged to in?uence such ar 
mature, opposing contacts with which such 
armature will contact in opposite positions, 
opposing and accelerating electro-magnetic 
means likewise’ar'ranged to in?uence such are 
mature, and a circuit therefor including a 
source of current supply and a, condenser, 
such circuit connected to saidl'contact points 
in such manner that current potential of the 
same sign is applied to both contact points, 
the circuit arrangement being such that the 
opposing electro~magnetic , means normally 
opposes, as to the armature, the in?uence of 
the main circuit electro-magnetic means, the 
direction of in?uence of the opposing elec 
tro-magnetic means and the polarity of the 
charge of the condenser being reversed by a 
reversal of position of the armature, and 
‘that the accelerating means is energized by 
discharge of the condenser consequent upon 
breaking of contact by said armature with 
either of its said contacts. 7 ‘ 

13. A polarized relay or like electric in 
strument adapted for actuation by reversal 
of polarity in a main circuit to which it may 
be connected, and comprising a movable po~ 
larized armature, main-circuit electro-mage 
netic means arranged to influence said ar 
mature, opposing contacts with which such 
armature will contact in opposite positions, 
a source of current ‘supply, two circuit 
branches connecting'one pole of such source 
of current supply, the one to the one said 
contact and the other to the other said con 
tact, each of such circuit branches contain 
ing resistance, auxiliary electro-magnetic 
means likewise arranged to in?uence said 
armature, a circuit branch containing said 
[auxiliary means and bridged across the two 
contacts, a condenserand a resistance shunt 
therefor, both included in such bridged cir 
cuit branch, and a transmitting relay in 
cluded in such bridged circuit and arranged 
to be actuated by the condenser discharge. 
In testimony whereof I have signed this 

speci?cationin the 
mg witnesses. 
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