A. Jd, FARMER,
VRLEPHAONE PARTY LINE 3w PURING APPABATYR,
APPLIVATION FILED APR, 18, 1005

L3I0 MAQ Lot v
Y2, D43, _ Patenved Apr. 27, 1808,

3 3UBET8—SHELT 1,

A O LI Sl e ol - - el Salfalali - T mj
4

- yrralieh -y i rmm*.ﬂma—qwu;ﬁﬁ“-m.m

i - ﬁ L_m W t‘;\ et e e e e g h o L 2L, in "".-nﬂ-“li-‘.’ﬂ-‘l.'

f‘ i Pyl s gy iy 2 e P LS ek W w e T G L el u_.p.‘ Wi

At

T LMY

T e o A M . TP S S I .0\ AR 0 S g A bl e 3 1 neipars: o, B i s =

pe=—F

a— L N et LAy { FRE

— g i =T S A Lmams A meamm —aE mE

——

auvetor

A e e

\ ._
i T
) ?}b‘; L:l o {lm.f"e..___i" .f,,,f}/*"‘“ ﬂ-._, ; ﬂ;ﬁ;ﬁ:ﬂ,—l Lﬁm
b ke I -"‘":, e - f ,..?
N T W %; -7
E’;{ 'ﬁ‘f,"' ﬂw yﬂ\?-f / 7 fr('
3

Cttorme 4




h g - . L3
iy f -t ;-% 3
- b . . H
. B ’L;* i ! SIRE ..

R
2 .~..:.u.tl L F.Lk.f.i‘-: ‘i IS * PR I R PR

r TR s e T SV
Ny : SOTTHRT O YNNI SO TR T ey v Ly e
Ve L n bl AT PA AT
- . 1 ol LI l L7 B L.-h = ke !r.i ll-l-}'l

R L N PYT o 2 ™ s o . S N - C e

AT LIOLTTONR PO, LY AP Ly e

- ' mmowpigy -- T [ ¥ -
li qﬂ---rrl"—-"-'—-r-l--h-u—h-n“ f‘h--i—.—.—-l—--r _— oy s o aEer e [T
Lo = A—mewra - :.F .

[ |

» -
' ,_‘ :’ "
K ] r
j
| |
L [
] i
i " i
mpp— e LT — - - : j
rmf' g -— :"'l'lr - q..-rl-“‘l—\.-h-b—-.n-..--l"h\u-'.::.a. B e 1 g el g — -
. it LT :.u.-u-—'- -
--1_‘-;']. ';rf - ok X o gy — e RL W *'ru- - L, L owlrea . R
'
!

‘ .dy:" )

e ve srior

o7 -
T w O TR FI T
Airvszanas ;
Y -
,/’ . fli* P B L_JL,..—QL-"MFJI._" ':\-";"“""""'""I <L e et :‘-'I:-"'f: lﬁ#ﬁ"t*‘ﬂ"{"{"‘“# f-nﬂ-—n"

_‘}! .l_"‘ -
+* -L .
i d ; N
rf " PR
‘jﬂ'tf'c.;r .'J . g - ’' ¥
S Ay ,r‘; ) A

55"/’ e S A
-;.i ; " - . "y’ - a s " e
'ﬁ’ d E’ B ﬂﬁﬁ*"ﬁlﬂ‘f “f ACFL P o B i SY
. ML o P R A E XX



A, 4. FABMER,
TELEPHONE PARTY [:INE' SWITUHING APPAR. TR,
APPLICATION FINED APR. 19, 100,

Ty
A

anented Apr. 27, 1902,
s

\ S
1l
ﬁ b ‘
ﬂt—— WL-—f: - m————— 2 " *“""“']:l“
' \F L5 —t|)
0 J - f i 5 -
w—-—----...._._m-hﬁ“ 1 _......._..-L... . N a .
5 ' i




10
My

15

UNITED STATES PATENT OFFICE.

ARTHUR J. FARMER, OF DETROIT, MICHIGAN.

TELEPHONE PARTY-LINE SWITCHING APPARATUS.
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To all whom 1t may concern: N

Be it known that I, Arruor J. Faryer, a
citizen of the United States of America, and

‘a resident of Detroit, in the county of
Wayne and State of Michigan, have 1n-

vented certain. new and useful Improve-
ments in Telephone Party-Line Switching
Apparatus, of which the following 1s a
specification, the same constituting a divi-
sion_of my application, Serial No. 186,538,
filed December 26, 1903.

invention relates to improvements
telephone party-line switching apparatus,
and has for its object the provision of means
for selectively connecting and calling the
desired station, for effecting the proper se-

quence of signals at the exchange, and there-

after automatically restoring the selective

“apparatus to normal or initial position, and

30

oo Otherwise simplifying and rendering more

effective, the connection, selection and res-

toration of telephone lines of this class.
"The selective feature of my system I ob-

tain principally, by interposing between the

o5 central-office and the several parties served
by a given exchange-line, an applance

which 1 shall term a junction box, the same
eontaining switching mechanism for con-

‘necting in circuit all of the stations upon

the line, or associated therewith, or merely

‘a given station or group of stations out of
the entire number.

| The actuation and res-
toration of the junction-box . apparatus are

“controlled by the exchange-operator through

'35

45

55

a key or,switch appliance controlling

_ the
sources of -current in a common battery ex-

~c¢hange system; or the restoration may be
auatomatically accomplished by introducing
anto the cord-circuit suitable apparatus con-

4’0 trodled by the called subsecribers’ switch-hook.

- In selecting a party current preferably is

transmitted to the junction-box over both

sides: of the line to ground; while for ef-
focting its restoration, but one side is used,

the appliance including nfeans for checking
it in, its normal position for calling orv re-
ceivihg a call from any of the parties. To
meet the added funetions, the central-office
apparatus is modified slightly, including
tlierein - relay-pechanism and a source of

current, preferably pulsating, antomatically
conneeted . in cirenit with the junction-box

apparatus when the line reqmires restoration

to norinal condition.

|

}

i

readily undervstood by makmg reference to
the accompanying drawings illustrating ap-
paratus and a telephone system cquipped m
accordance therewith, wherein :— |
Figure 1 shows in plan view the junclion-
box appliance adapted for switchimg the
vartous subseribers into and out of cirewit;
Ifig. 2 1s a side elevation of the camey Ifig.
3 15 a detail view illustrating the preferred
form of switching-contacts with a portion
of the contact-making drum employed there-
in; and Figs. 4 and 5 respectively show 1n
diagram ten subscribers’ circults assoctated
with the junction-box and 1ts metallic-cir-
cutt eéxchange-line; and the modified cen-
tral-office apparatus so far as it pertams to
the calling side of the cord circuil;—the
multiple jacks being duplicated in the two

Jfigures, better to mdicate the relation of

these diagrams. |

The same character of reference 1s ein-
ployed throughout the drawings to indicate
similar parts, or diagranmmatic representa-
tions thereof. |

IHavine given above, a general statement
as to the system of my invention, the detatls
of 1ts embodiment described therein, will be
more reaciily grasped, by first setting forth
the structure of the junction-box shown in
['igs. 1 to 3. I-have chosen to base my de-
seription on the assuniption that ten parties,
connected two by two, are to be served by a
oiven exchange-line, and accordingly, five

sets of contact-making springs 1%, 1" to 5*, 5"

are provided in the junction box, cach of
which is adapted to control one limb of its
party-line.  An tadditional set ot contact-
springs ¢ is utilized for governing the cir-
cnit. through thre actuating electro-magnet
. TMioe. 3 illustrates the preferred form of
aprings used heréin, with™ the exception
merelv. of the set ¢, which vequires normally-
open, or back-contact-making springs as in-
dicated in Tig. 2.5 4 e. In the normal, or
initial position of the junction-box. Thus
set 12, for example, 1s seen to comprise two
relatively-long, flexible, springs mounted on
the iusulating base of the device; the nner
one of which is crimped, or provided with
a projection or elevation, adapted to be en-
oaeed by the pins o on the dram s, to flex

6O
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100
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said springs and effect a rubbmmg contact .

therebetween.  Accordingly, all contacts 1n
the junction-box are made between the sta-

My - invention, however, will be more i tionary spring-parts, and do not dgpmul on

11e



- trolling pin-bearing disks 7 and 1™, 1 to 5m,
o", arranged in pairs, but each controlling |

- those upon the pairs seing identical, so that
when the controlling drum s, formed of said
disks, 1s in any other than normal position, -

10

2 |

sliding, or relatively movable contact-parts.
Mounted on a common shaft ¢ before these

sets' of contgct-making springs, are the con-

its own set of springs. Four projecting
pins, diametrically disposed in vVarying. re-
lation, are borne by erch of the paired disks:

- but two sets of springs, corresponding to the

15

20

“in the junction-box eontrolling the party

25

30

35

two paired disks, are closed together, Thus
-springs 3% and 3°, respectively engaged by
the pins in disks 3™ and 8, are shown flexed

into engagement to connect the correspond-
ing line-conductors with the exchange. In

the initial position, or positions, however,

the transverse row of pins-o engages, each
its corresponding, spring, opening contacts
¢, and closing the remainder of the circuits

lines. At the outer end of the -shaft # is
mounted the ratchet wheel »,operated through

pawl p, by the pivoted armature of the elec--

tro-magnet . The teeth upon said wheel

indicate and correspond to the several opera-

tive positions of the controlling-drum. In

‘the preferred type of apparatus, one step of

the ratchet wheel is designed to open one

“pair of contacts and close the adjacent pair,

or, assuming the drum to be in the initial
position, 1t will break contact between all
pairs of springs excepting only springs 12

and 1°, which will be momentarily separated

and then immediately brought into -contact

again. If springs 5* and 5° be engaged by
corresponding pins o, instead, their contact

- will be broken momentarily, and then, con-

40
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currently with a step of the ratchet, contact.

will be reéstablished betweén springs 5* and
0° as well as between all the other sets of

springs, excepting e, which are opened.
- This places the junction-box in its normal |

or imitial position. Since there are five
scparate pairs of contact-springs to be actu-
ated, and one initial position is reqaisite,

the drum must be rotatable into six opera-

tive positions. The range of movement of
the armature, however, is relatively small,
and accordingly, I have grouped -all six po-

‘sitlons upon the semi-circumference of the |
drum by arranging the sets of pins to form

- the successive contacts between the springs,

06

“there are two normal or initial positions out |
ot . the twelve operative positions of the

60

65

on onte-halt ils circumterence ; the other half

bearing sunilarly disposed or related con-

tact-making pins, adapted to duplicate the
several operative positions. Accordingly,

dram. ILikewise, there are two in which

“each of the pairs of springs 12, 1%, and 22 and
2% are connected together, and so on. Thus,
in all but the initial positions, two of the |

020,043

“actuated into contact to close '.Circifit. with-

their respective line-conductors, in common .

m through the springs e. |

The - ratchet-wheel of the device, neces-

sarlly 1s provided with twelve equi-distant

sitions of the drum. It is perfectly obvious,
however, -that by alternating merely the
ratchet wheel and adjustable pin-bearing

disks to_suit existing conditions, different
numbers of lines may.be accommodated by

‘with the closure of the circuit to the magnet o

| teeth, representing the twelve operative po-

75

the junction-box; and for this reason, the |

drum 1s’built up of disks whosecontaet-

malking pins, or operative positions, may be

‘changed. as required.- I may state, how-
ever, that the arrangement - described, em- .
ploying duplicating contact-making ~pins

upon each disk to avoid completely rotating

| the drum each time a station is selectively
-called, 1s the one to be preferred.” A back-

stop- pin_ 6 mounted on the standard 7,

80

85:*

serves to determine the play or movement of

‘the pawl p, by reason of its engagement with

the projection 8 thereon; thus checking the

“movement of the pawl, armature and ratehet-

90

wheel each time in their proper posttions.

One of the pair of contacts 10 is secured to
‘the base portion of the device, while.ths

other is carried by the armature; the. same

being so positioned that they are in engage-

95

ment with each other only during the re-
ciprocation of said armature under the in-

fluence of magnet m. An inclosed relay 9, .
100

whose windmgs are connected with one ‘of

_the Iine-conductors, is disposed upon the base
‘adjacent to the actuating magnet. Further

mechanical details of the junction-box ap-

| paratus, comprise a dog 11 bearing against
the ratchet-wheel and springs 12, 18 acting
respectively upon the pawl and armature; -
- while a back-stop 14 serves as a rest for the .
armature when retracted by the spring. - -

The figures of the drawing, in connection

very plainly how the corresponding comntact-
making and breaking pins, insulated in

theéir respective disks, effect the opening of
“the circuit between springs e, and the closure - - -

‘of cireult between the paired sets of sprin s 115

- .

in-turn, when rotated into engagement wit

the projecting portions of their respective -
springs. = - | S

Having o

~mechanism for effecting the several circuit
‘changes within the junction-box, reference
to the remaining figures-of the drawing will -~

make clear the relation of the several parts

and their codperation in the system of my

invention.

matic representation of ten telephone sta-

tions 1°, 19, to 5°, 54, connected with the line-

conductors 15, 16, extending to the exchange

gained an adequate idea of the

105

'with the foregoing description, Set“forthﬁ"ﬁﬁ

120

I R £ 1
Fig. 4 will be recognized as a diagram- .

sets or pairs of springs are alternatively | through the medium of the junction-box ap- 130
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Including battery 28° and contacts 20; pro-

[ ¥

vision being made for the closare of an-

other’ circuit through the same whenever

~contacts 24 and 29 are simultaneously

10.

..15'

closed—or when they are closed during the
same period. . Since the restoring current

F

Arom source 27° is to be sent to line only
- when - the

lug 1s 1nserted in the jack and
the subscriber hangs up his receiver, it be-
comes necessary to provide such an arrange-
ment of circuifs and relavs that a cirvcuit

will be partially completed when the sub-

seriber takes down his receiver, and elec-
trically closed upon his hanging up the
same. Moreover, the relay apparatus asso-

ciated with the cord cirenit. must be re-.

stored to normal condition upon the re-
moval of the plug from its jack. |
TFor the purpose of tHustrating the work-

mgs of.my nvention, let us assume that the

~operator has received. a call for subseriber

3¢, and trace out the vavious steps or cireuit-

- changes necessary to <ecure his connection

20

1 cirenit, and the retnrn of the
to normai condition.

apparatus
Ordinarily all that 1s
demanded "of the operator is to plug Into

~ the desired jack, press three tinies on key 18,

30
16 and the bell of subscriber 3¢ to- ground;

~being  automatic.
answer, however, keyv 18 would he pressed.

and then seiectively ring the desived sub-

seriber by means of ringing-key 31 which

transmits current from generator ¢ over line

theremainder of the operation normally
Should  the party not

three times more by the operator, and the

plug would be removed from the jack. We
will follow the operation, assmning that sub-

sertber 3 answers his call, Upon pllig‘ging

_40

ingcnvrent flows from grounded hattery 22

through relay @, to lamp 23, ring and thim-

“ble of the plug and jack, relay » and to eround

thereby msuring the closure of contacts 24

while the plng remains in the jack.  Super-
visory-relay w 1s energized upon the sub-
5 scriber answering his call and removing

the receiver from its hook, by reason of the
low” resistance bridee across the line; hence

~contacts 21 are opened and contacts 20 re-

wain closed while subseriber 3¢ is talkine.
‘The latter contacts complete an independent
cireutt meluding battery 285 through the

wiidings of relay z, and its contaeis 26 and
20 are actuated mto engagemoeni.  Contact

26,1t will be seen, is one of the controlling

55

60

contacts n the grounded circuit including
“the source of intermittent current 27% and
magnet 2, for effeeting automatic restora-

tion. The closure of contacts 29 of relay 2,
during the engagement of contacts 24 of re-
lay @, completes a separate civcutt from bat-

tery 98b through relay z, so that the latter

65 encrgized,

will .remain energized while the plug is in

the jack. When subscriber 3¢ hangs up his

‘recélver, the supervisory relay is at once de-
thus opening contacts 19 and 20 |

i}

920,043

and closing contucts 20, The latter closes
the cwreutt already partially established,
from the source of intermittent current 27,
through contacts 26 and 21, the key-contacts
atid those of the plug and jack to line-con-
ductor 135, thence to manget m; where the
ctirrent mmpulses serve to step the junction-
box apparatus into initial position, where-
upon the cireuit to magnet m is broken in
the manner before deseribed, and the appa-
ratus remains at rest.  While this-is oceur-
rnyg the intermittent current is flowing
through the windings of relay vy, so that its
contacts 21 are alternately closed and opened,
and contacts 28 simultancously opened and
closed; the one shunting the SUPervisory-

- lanp, and the other opening the cord cireuit

lo the answering side, to prevent any re-
storing current from reaching that side of
the connection. - Supervisory-lamp 23, now
normally highted, is alternately extingtished
and relighted, by reason of the intermittent
hunt, unti} the junction-box .apparatus is
completely restored; '

until the lamp burns steadily as a proper
signal therefor. Removing the plng upon
eetting the said signal, of course, restores the

exchange-apparatus to normal condition, and,

as explained, the several stalions connected
with™ the junction-box apparatus, are left
bridged across the main line conductors, so
that any -one can signal the exchange in the
well known manner., |
In the foregoing, I have clearly set forth,
L believe, the most desivable application of

ny mvention, but T may merely allude to

other advisable employments thereof. Tor

exaple, the mumber of contact-springs in
the  Junction-box, and the . corresponding

operative positions, are readily and very
simply altered te meet existing require-
ments, by adding or removing the springs
and  changing  the contact-making  disks
ipon  the drum. The connection of the

Junction-hox with the subscribers’ cirenits,

thus serving to warn
the operator not to take down the connection:

70

80

90

100

105

110

hliewise 15 subject to numerous alterations

to 1mecel  varyving  conditions.
though practical privacy in the use of the
line 15 obtained in the example given, since
Al the parties but one are disconnected duy-
g conversation, and a selective signal is

provided for, five varties way be given
service 1moabsolute privacy and over indi--

L

vidual metallic lines, -using the same ap-

‘paratus; the contact-springs then control-

ling both Timbs of the line. -~ Twenty, or any
inferniediate number of, parties, might, on
the ‘other hand, bé connected to the appa-
ratus for service should it be desired; se-

leetive calling being provided for simply. by

adopting the well known polarized bells and
carresponding  means for ringing ther.

However, these, and other modifications will -
130

be plain to those skilled in the art, and

Thus, al-

115

120

125
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~line-conductor 15.

20

29

'35
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00

60

‘ﬂawement

operator c

« onductor
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pliance previously considered. The use of
the same characters of reference 1 the draw-
ings shall render the diagram largely seli-
explanatory. It will be observed that each
station is connected with one or the other of
the line conductors i a permanent manner,
while connection with the other or oppoﬂte
line conductor, is controlled by an individual

spring within ‘the junction-box. I[For exam-
ple, hie conductor 15 is continuous to sta
tion 1¢ in common with four other L-~t.;u:10n'~~

hut the eircuit to said station, via f:(;nduct(}r

16, 15 controlled entirely by the paired fon-
tact springs 1* within the junction-box. On

the other hand, station 1* 1s permfmently;

connected with line conductor 16, wlile
springs 1" govern the return circuit over
I have already explamed,
however, that under the circumnstances of
se assuned, a set or group of springs (com-
prising two pairs of SPrings, as 14, 1%)) 18
snnultduemh]y actuated into and Out of en-
nence stations 1¢, 14 must to-
trethex Le connected in 111111t1ple ‘Wlth and dif-'u-
connected from the line-conductors. The

“signaling-bells 677 at the several stations are

respectiv eh* connected between one or the
other of the line- conductms ‘md eround
through the usual condensers ¢, so that the
can, in the simplest manner pos-
‘ﬂb]&,, welectwely call the desired station when
its greup of two is connected in cireuit; sucl
eonnection necessarily being ump]ed with
the disconnection of all the other groups, ex-

cept in the initinl o1 normal position of the

qpparatm [t 15 maportant to observe that
i each case. the ringimge side of the station-
line it the controlled limb of the eircuit.

telay 9, 1 the particular arrangement
shown, 1y punmnvmlv connected  hetween
16 and oronnd,

conductor 15 through the medium of any er
the multiple-contacts . 10 or Pos the st
being the conirollable ¢ :::-11t¢1~:l~*a1>1 s W hin
the junetion - hox. the sceond the auxiliavy
contacts directly actuated by the avimature,
and the third the contacts of relay 9. All
of these aremitially or normally sepavated.
The characteristics of the junction-box ap-
paratus, accordingly, aie scen to be such that
the operator may. by directing eurrent over

both line-conductors in par allel, ith ground

return, step the contact - cfm{mlluw drum
from the initial position into any of the five
operative positions wherein the stations are
conuected to Iine two by two, for the pur-
pose of selective sienaling; whereas, 1o re-
turn the junction-hox apparatus (o the ini-
tial position, current 15 directed over hine-

conductor 15 only. Iaving given attention

1o the foregoing, the reason for this will be

Capparent.

65 ¢

In the initial position contact -
springs ¢ are separated, so that-no current
ah reach magnet m until the I'eLlV contacts

17 are closed.

which are closed during

while the actuat- |

ing electro-maenet e is associated with Tine- | _
Cconductors by way of key

g3

IHowever,

iminediately the -

controllineg drum is advanced from its initial -

posttion, cireuit through the magnet m is

established between [,()I}t.:l('tb e, and the drum
may be adianced through its several posi-

70

ticns until inttial 1)011‘(1(;11 1s again reached,

merely by directing current over line- col-
ductor 15, In order to msure the complete
return to mitial position, however, I prei-
erably provide the du‘uh‘n‘v contacts 10,
~the movement of

the armature, and serve "to afford an inde-
pendent path for
magnet, and avoid the premature opening ot
the circuit by reason of the separation of
springs ¢. It will be understood that the

severnl w mdings connected between the lme— |

conductors alld oround nre of such hwh 1 -
pedance as to nreclude the formation of a

low resistance bridee uci 085 111@ metallie Iine-

conductors.

A\ number of modifications of the stand-
ard calling side of the {pemt{}r’s covd-cir-
cuit will be observed in the ciagram given
in g, 5. By reason of these, the operator
is enabled to accomplish the vesults already

alluded to, 1n that she can after selectively

sienaling any station return the junction-
box apparatus to the normal or initial posi-
tion manually, or the same may be done au-
{omatically npon the subscriber’s hanging
up his receiver. For selecting a party and
subsequent manmuial vestoration. key
pressed the requisite number of thues to se-
lect a palr of stations. one ot wiieh 1s then
ring by means of key 30 or 31, and when
retinim 1.0 the initial position is desired,
switeh 32 18 opened and the same key 18 i
acain pressed the mumber
saryv to.restore the junction-box apparatus.
Switeh 32 18 provided for the purpose ot
<cniding enrrent over one or both of the line-
13, and way be
opened when manual restoration 1s resorted
to, for preventing thecontrolling drum from

the current actuatino‘ the

I8 1s

of fimes neces-

75

80

9t.

95

100

105

110 .

heing actuated past the nitial position. 1

will ~et forth, however, the preferred mode
of effecting the restoration of the junction-
box apparatus and automatically conneeting
all of the pavty-hines in ciremt. Tt\wﬂl ﬁl‘*-\t

be observed that the supervisory-relay w, in.
addition fo the usual contact 19 for“‘con-_

trolling the signal-lamp, 1s equipped with

The {f}ntacta 20 and 21 for effecting a special_
purpose..

I civeuit wath the hm]) 23 and
battery 22 1s provided a relay 2
tacts 24 mrermedmteh" control 11 special civ-
cuit.  Tnelnded in ecircnit with the cord 25,

are the relay ¥, contacts 21, 26, and ‘*OMCBT )
Cof mtermittent eurrent 27h,

- Contacts 98 of
the Intter relav serve to open and close the
apnswering-side of the ¢ord-cirenit, while the
contacts 27 are provided for the control of a
shunt about the supervisory-lamp 23..

o

, whose ‘con--

An-

other rel: 13 2, 13 unmwiwl m a loc: al Cirenit,

115

195

130"
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I claim the following ﬂslsetting forth my

1nvention (—

1. In a switching appliance of the class
described, the combination with the con-
trolling electro-magnet and its armature, of
a relay device governing the circuit there-
through, and in multiple with its actuated
contact, a normally- open, self-controlled
contact, and a contact closed only during

the movement of the armature, substantially .
as set forth.

2. In a switching appliance of the class
described, the combination with a rotatable
element and electro-magnetic means for ef-
fecting its actuation, of a plurality of actu-
ated but stationarily mounted springs for ef-
fecting the control of the party line circuits,
and a pair alternative to all of the other
springs, and normally open for controlling
the electro-magnetic means substantially as
set forth.

3. In a party-line switching appliance,

the combination with a rotatable element
and. electro-magnetic means for actuating
the same, of a plurality of stationarily
oun 5 01 contacts or springs for
cffecting the circuit changes, one pair being
alternative to all of the others and nor-
mally open for governing the electro-mag-
netic means, all associated with said element
and actuated thereby, and a relay device

latter, substantially as set forth.

4. In a switching mechanism of the class
described, the combination with an electro-
magnet and 1ts armature, of circuit-control-
ling or switching contacts, associated parts
for effecting the actuation thereof by the
movement ot the armature, and an auxiliary

contact controlling the circuit through the .

magnet, the same being normally open but
adapted to be closed during the movement
of the armature substantially as set forth.

5. In a switching appliance of the class
described, the combination with an actuat-
mg electro-magnet and its armature, of cir-
cutt-controlling or switching contacts, asso-
ciated- mechanism for effecting the actua-
tion thereof by the movement of the arma-
ture, paired governing contacts and auxil-
1ary contacts jointly controlling the ecir-
cuit through the magnet; the latter being in
multiple with the other contacts and nor-
mally maintained open, but adapted to be
closed during the movement of the arma-
ture, substantially as set forth. '

Signed at Detroit, Michigan, this 27th
day of March, 1905. - g

ARTHUR J. FARMER. .

Witnesses: - |
S. I&. TroMas,

Arran Mclierie.
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