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‘No. 754,689,

UNITED STATES

Patented March 15,1904,

PATENT OFFICE.

FRANK D. PEARNE AND CHARLES L. KRUM.

OF CHICAGO, ILLINOIS, AS-

SIGNORS TO PEARNE ELECTRIC AND MANUFACTURING COMPANY, OF
CHICAGO, ILLINOIS, A CORPORATION. - )

~ ELECTRICAL SELECTIVE APPARATUS.

SPECIFICATION forming part of Letters Patent No. 754,680, dated March 15, 1004,

| Applicatiuﬁﬁlad'I'ebr'u-ﬂ;rj 3, 1902. Serial No, 92,264, (No model,)

To all whom it may concern:

Be it known that we, FRANK D. PEARNE and
CHARLES L. Kiruwm, citizens of the United

‘States, and residents of Chicago, in the county

of Cook and State of Illinois, have jointly in-
vented certain new and useful Improvements
in Klectrical Selective Apparatus, of which the

- following_ is a full, cl__e'ar.,sand exact descrip-

 tion.
. I0
- 1ve apparatus, and seeks to provide a selective

The i-nveﬁtibnfrelatea to .the electrical select:

relay which will be eitremely sensitive, posi-

- tiveand rapid in operation, and by which one

20

of two orthree branch circuits may be selected
or closed, and to provide in conjunction there-
- with a magnetic lock arranged to hold the se-

lected branch circuit ina closed condition.
- The improved apparatus is particularly de-

signed to be one of several similar devices lo-

cated in a line-circuit and used to control a
series of local branch circuits operating a set

~of signals, the separate parts of a printing-
telegraph or electrical: type-writér, or other

“ similar receiving devices. .

~The invention consists in the features set
forth in the following description, 1llustrated

in the accompanying drawings, and more par-

- ticularly pointed out in-the appended claims.

In the drawings, Figure 1 is a plan view of .
the improved apparatus. Fig. 2is a horizon-

- tal section on line 2 2 of Fig. 8. Tig. 3is a

..4{3

side. elevation, parts being broken: away and

~parts shown in section. Fig. 4 is a partial

~." 'horizontal section on line 4 4 of Fig. 3. Fig.
o35
- Fig. 6is an enlarged detail section on line 6 6
- of Fig.1.. Fig. 7Tisa vertical section on line
77 of Fig. 1.
- tion on line 8

b 1s a vertical section on line 5 5 of Kig. 3.

- Fig. 8 is a partial vertical sec-
8 of Figs. 1 and 7.
diagrammatic view of the circuits,

~ Near one end of a base-board A are firmly
secured the uprights or corner-supports 10,
. upon which is fixed a top plate 11, of insulat-
- ing. material.

45

‘The corner-supports 10 are

preferably of brass, and each side pair is con-
nected intermediate the ends of  thé supports
by a side frame-bar 12, which is also of brass

- and preferably cast ‘or formed in one piece

- with the connected corner-supports, A field-

Fig.9i1sa

plate. _
&, d, and &* are bent inwardly, as shown, and
-spaced apart from the upper ends of the Spring-

ma,gnét B is secured in transverse position to 50
a pair of central downwardly-projecting lugs
13 upon side bars 12. This field-magnet is

| formed of magnet-steel and its ends bent up-

wardly and then inwardly to form the pole-

“pieces 14 and 15, located in the same horizon- 55

tal plane. The bar B is permanently mag-

| netized, with the poles 14 and 15 of like polar-
{ 1ty and with a central unlike pole—that is, if

the central part of the bar (marked N) is the
northpole the oppositely-facing ends(marked 6o
S) are south poles. An armature C, of soft
1ron, extends between and in line with the op-
positely-disposed like poles 14 and 15 and 1s
fixed to a vertically-disposed center pivot or
spindle 16, the lower cone - shaped end of 65

| which is stepped or journaled within an open-

Ing formed in central position upon the top
face of the field-magnet Band atits unlike pole..
The spindle 16 extends upwardly through an

opening in the top plate 11, and 1ts upper cone- 7¢
‘shaped end is journaled within the end of a

screw 17, which isadjustably threaded through

a plece 18, of inverted-U shape, fixed to the

upper face of plate 11 .and held thereby some
distance above the top plate. . A lock-nut 19 75
serves.to hold the hearing-screw 17 in its '

-

‘proper adjusted position. -

A head or block 20, of insulating material, is )

fixed to the upper end of spindle 16 interme- -
“diate the plate 11 and screw-bearing 17 and 8o
serves as a support for a metal contact or

switch arm D. " Upon a block 21, of insulat- -

ing material, fixed to the under side of top .

plate 11, are mounted three spring strips or
contacts ¢, @', and d°, which project upwardly 8g

-through an opening 23 in top plate 11 and

surround the end of the contact-arm D. Each
of these spring-strips is preferably brazed to

~or fixed in any suitable manner at its lower

end to a spring-strip 24, which also projects go
upwardly through the opening 23 in the top |
The upper ends of the spring-contacts

strips 24, while a thumb-screw 25, adjustably 95

‘threaded through a lug 26, is arranged to en-
| gage the upper end of each of the spring- :
‘strips 24. - The contacts d, &', and d” are thus R



{0
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20

yieldingly and adjustably held in position,and

the adjusting thumb-serews are situated at the
upper portion of the apparatus, and thus are

easily accessible.

With the arrangement of field-magnet and |
~armature above described the lines of force

will pass from the north pole of the megnet
through the lower portion of the spindle 13.

In girect contact therewith, and then divide |

and pass in opposite directions through the
armature C to the south poles 14 and 15.

~Armature O is thus polarized by the magnetic

‘action,of the field-magnet B and held in nor-
xoal cenbral position in line-with
1dand 5. Bo,also, the contact-arm D is nor-
mally held in central position in engagement
wibth the contact-spring & and out of engage-
maent with the contact-springs o and d. By
rocking the aimature in one or the other di-

rection contact with spring d will be broken
and contact made with either spring ¢ or -

spring ¢°. . .
For rocking armature C a pair of electro-

inagnets & 1 are mounted upon either side

28

- Ing-magoets is preferab
- spool 29, transversely
- side Trame-pieces 12, and to the sofi-iron cores
- 27 of which dgre

oi the avmature C and with their opposite

pole-pieces respectively adjacent the opposite
ends of the armature. Tach of these actuat-

-

ly formed of a single

L

arranged between the

swaged or otherwise firmly

fixed in. place the pole-pieces 28, which pro-

35

4&©

“Ject inwardly toward the armature C. . |

In order to adjust the sensitiveness of the

reiay, the magneis K- 7 ave-movably support-
-ed between the side bars 12, the pole-pieces 28
_being mounted to slide 'in siots or guldeways
29, formed in the side bars 19, - To the ends of.
- each of the ¢ores 27 of she spools 22 are pinned

or otherwise rigidly fixed in position the up-

- wardiy-extending lug-pieces 30, through each

55

- tiveness of the relay thus guickly and accu-

60
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-engages a pair of collars

‘size and pitch and

adjacentside pair of-wiich are threaded the op-
posise ends of a right and lett handed serew 31.
Heach of the screws 81 is held against longitu-

alngimevement by a 'center lug 32 upon the ad-
- Jaceny cross-var 12, which éxtends between and

| ars &8 upon screw 3.
hand screws 31 are of similar

Right and left

bhe outer ends of the screws, and one of the

serews is provided, as shown, with an adjust-

or poles of both of the actugbing-magnets B 1/
may be adjusted gimultaneously and eguably
%o and - from the armature C and. the sensi-

ravely adjusted.

- Upen the opposite end of the base-board A
0y screws-37 an upright U-shaped.

iy

is secured _ nape
permanent field-magnet I, having inwardly-

‘turned unlike pole-pieces 88 and 39. A:cross--
strip «0;. of insuleting matsrial, extends be-
swesl and 15 secvred $o the nole-nicces 28 ond

-

5 1

d

tlon of the magnet.

the like poles

binding -post 49 are mounted

“ binding-post 58,
63 over the line

connected by a gear-chain.

B _ n | 1n one or the other direction.
> 34, passing over & pair of sprockets 35, fixed to

direction, the ef .
K upon armature C will be the #everse of that
-above stated, and the armature will be rocked
“t0 bring contact-arm D into engagenaent with

£ 1
SRR o W S o R
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pleces by the interposed blOcks 41. A bind-

ing-post 42 is secured in central Pposition in
the cross-strip 40, and to its lower end is fixed
a yoke 43, in which is centrally pivaoted an
armature (r,extending between the pole~-pieces

38 and 3% of the field-magnet ¥, 80 as to be

held in normal central position by the attrac-

Metallic contact-pins 44 and 45 are adjust-
ably threaded through metallic sleeves 46,
fixed in the opposite ends of the insulating-

strip 40, the lower ends of the pins forming

contact-points. in position to be engaged, re-
spectively, by the opposite ends of armature
G when the latter is rocked in one or the other

direction. = A contact-pin 47, fixed centrally
“to the armature G and extending downwardly

therefrom, normally engages a bent Spring-
contact 48, which is fixed to a lng on a bind-
ing-post 49, mounted upon the base-board-A.
An adjusting-serew 50 for spring-contact 4.8

18 threaded through a second luo on the hind-

mg-post 49 and engages the spring-contact,
as shown.. : o

“Upon a brass piece 51, secured to the hori-
zontal portion of magnet F. are fixed two
separate electromagnets H H', arranged adja-
cent the opposite ends of armature {x, so that
by energizing one or the other of said mag-

nets the armature may be rocked into en-
gagement elther with contact 44 or with con-
vact 45, while the contact between pin 47 and
spring 48 is broken. -

At one end of base-board A in line with
the binding-
posts 52, 53, 54, 55, and 56, and at the OPPOo-
site end of the base-board
are fixed the binding-posts 57 and 58,

wire 59 to binding-post 57, by wire 60 to relay-

‘magnet K, thence through the coil of this
‘magnet and by wire 61 %o the relay-magnet

E', and through its coil and by wire 62 to
and from thence hack by wire
or to the next succeeding re-
lay, if more than one are employed. Line
impulses of the proper strength and 'of oppo-
site polarity will

rent passes in one direction, one end of polar-

ized armature Cwill, for example, be attracted
‘toward the adjacent pole of magnet K and re-

pelled by theadjacent pole of magnet B, while
its opposite
pole of magnet I and attracted by adjacent

pole of magnet K’ and the armature rocked .
t0 bring contact-arm D against conigct-
spring d'. o o

When the line impulse passes in the reveras’

[T

‘oct of the velay-magnets B and

contact-sprine @
. "'-h—iJ .

£ ?-n’.'.- f.r-*n'_; Y —- e !- H?{"'- e ] "'_"i_f r -f:‘: LI

eictromagness I ond & snd

adjacent the relay

serve to move armature
When the cur-

end is repelled by the adjscent

1 .
L " -+ -T oM. !
@-I—-" ::J' !. ."g-i}r_‘\ I

80 .

go
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- In Fig. 9 the line-ciicnit may be traced by

105
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1% 1s thus cbviousthet the.
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permanent polarizing field-magnet B are com-

“bined whenever the relay is traversed by 2

~ line impulse, so that the operation of the relay
1s extremely positive. and sensitive. . As soon

as the line 1mpulse ceases the armature O is at

ancee returned tc normal .central position by

- the permanent tield=magnet B,and the contact-

20

25

1Ing apparatus, asfollows:- By wire 64 and-

1ng-post 56 and

arm D is returned tonormal engagementwith
contact-spring d. o -

I, I, and I' in Fig. 9 represent separate
electrical devices or magnets of the recelving
apparatus, which may of course be grouped

at a single station or located at a separate.|

station and used for a variety of purposes.

Each of these devices is included m-a.separate

branch circuit, in this instance separate
branch circuits of a battery X. In the nor
mal position of armature C of the relay the
circult from battery K is traced by wire 64 to

binding-post 55, by wire 65 to contact-arm D, .

thence by contact-spring dand wire 66 to bind-

ceeding relay.

- o0 represents the return-wire to the .ba;t-'

tery. . In the normal position of armature
(r a branch of battery K in this imstance 1is
closed through the member I of the receiy-

branch wire 68 to a spring-held make-and-

break switch L, normally engagIng 4 con--

tact 69, from: thence by wire 70 to binding-
post 54, by wire 71 to binding-post 49, thence

. by armature GG and contact-pin 47 to contact-

35

40

-recelving device I back to battery K. Mag-.

45

‘spring 48, thence by binding-post 49 and wires

72, 73, and’50 through the receiving device I?
back to battery K. - -

* When the armature C is rocked by a line im-
pulse as described—for example, against the
contact &' —the circuit from battery K is traced
by wire 64 to binding-post 09, by wire 65 to
contact-arm D, by contact @’ and wires 74 and
75 through the coll of magnet ' to binding-
post 52, thence by wires 76, 77, and 50 through

net H' is thus energized, and the amature G,

- whichrespondstothe slightest impulse passing
~through thebranch circuit, is rocked into en.
. ...gagement with contact 44 and the contact be-

55

- ho

- tween pin 47 and” spring 48 is broken. The
branch circuit through the receiving member

Lis then closed through a shunt arotad ‘the
contact-arm D as follows: from ‘battery K

by wires64and 68 to ‘make-and-break switch:
L, by contact 69, wire 70 to binding-post 54,
by wire 71 and binding-post 42 toarmature G,
by contact 44 and wires 78 and 74 through the
coil of magnet H', thence by wires 75 to bind.
“1Ing-post 52 and by wires 76,77, and 50 through

the receiving device I back to battery K.
When the line impulses of opposite polar-

ity rock armature C-to bring contact-arm. )

Into engagement with the spring-conact o7,
- the branch cireuit through: receiving device

05

I'and locking-magnet H-is closed in a similar

manner. - The line impulses of opposite p o-

by wire 67 to the next suc-

5

larity thus operate: through the medium of
the sensitive relay to select one of two branch
circuits, and the slightest impulse through

“the seleeted branch serves, through the me-
dium of the locking-magnet H H. to hold said
‘branch circuitin a closed condition through

70

the selected receiving device until broken at |

the make-and-break switch L. The latter
may be actuated automatically from the sep-
arate recerving devices I and I' or otherwise,
as desired. S | -

- When the line impulses cease, armature ¢

75

1s at once returned to normal by field-magnet

B and contact-arm D brought into engage-
ment with spring ¢. The circuit from bat-

When the circuit through either of the con-

trolled branch circuits is broken by the make-

and-break device 1., the armature  is re-
turned to normal by field-magnet F. The
apparatus is then in condition to be actuated
by the next succeeding line impulse. |

It will be understood that various changes
may be made in the arrangement and con-
struction of the various features without de-
parture from the essentials of the invention.

80

tery Kis then closed at this point arid through . -
| wires 66 and 67 to the next succeeding relay.

Jle

Having thus described our invention, what

“we claim as new, and desire to secure by Let-

ters Patent, is— _ . -
1. The combination with a line-circuit and

with two independent, separate branch cir-

cuits, of arelay in sald line-circuit, means con-

trolled by said relay for closing either of said

branch circuits, a pair of locking-magnets,
one controlled by each of said branch circuits
and a shunt around said circuit-controlling
means arranged to be closed by thie operation
of said locking-magnets. through the selected

branch circuit.

2. The combination with a line-circuit and
with two independent, separate branch cir-
cuits, of a polarized relay in said line-cireuit
comprising a pivoted armature having means

for controlling said branch circuits, means for

holding said armature in centra) position with
both of said -branch circuits open, means for

rocking said armature in one or the other di- .
rection to close either of said branch circuits,
a locking-magnet in each of said branch cir-
‘cuits, means controlled by said locking-mag-

nets and a shunt around said circuit-control-

Jing means arranged to be closed through the
‘selected branch circuit by said means.
3. "I'he combination with a line-circuit and

with-two independent, separate branch cir-
cuits, of a relay in said line-cireuit comprising
8 permanent field-magnet, a pivoted armature

~held in'normal central position thereby and

means for rocking said armature in one or the

other direction, a contact-arm controlled by

said armature and normally held thereby out
of engagement with the terminals of said sepa-

oif the latter as said armature is rocked in one

95

100

i05§

110 .

1

I20

125

rate branch circuits but arrahged to close either

130



or the other direction, & locking-magnet in
2a¢h of said branch circuits, a common piv-
shed armature for

tion thereby and a shunt around said contact-
armarranged t¢ be closed through the selected

“branch circuit by the movement of said lock-
- ing-armature.

I0

4. The combination with a line-circuit gnd

with two separate independent branch cir-
cuits, of a relay comprising a permanent field-
magnet having two like poles and one unlike

pole, an armature extending in line with and

- normally held in central position between said

15

20

~said branch circuits,

by the movement

like poles and an electromagnet for rocking
said armature in one or the other direction, a
‘contact-arm controlled by said relay-armature
‘and normally held out of contact with the ter-

mirals of said branch circuits but arranged {o

close one or the other of the latter as said ar-
mature i1s moved, g locking-magnet in each of
a common centrally-piv-
oted armature for said locking-magnets, and

a shunt arcund said contact-arm arranged to
be closed through the selected branch cireult
of said locking-armature.

5. The combination with a line-circuit and

-with two normally open branch circuits con-

30

35

40

L
Gn—

55
60

»y

“closing either of said

- said branch circunits,

trolling receiving devices, of means controlled

by said line-circuit for

_ _ closing either of said
branch cirenits, a

locking-magnet in each of

said branch circuits'and a shunt arranged to |
be closed by

. said locking-magnets through
the selected branch circuit, -

6. The combination with a line-circﬁit and
with two independent, normally open branch

clrcuilscontrolling separate recelving devices,
by said line-circuit for
branch circuits, a pair
ot locking-magnets arranged side by side one

of a relay controlled

in either of said branch circuits, & common
centrally - pivoted armature arranged to be
moved in one or the other direction by said
locking-magnets and a shunt arranged to be
closed by the movement of said armature
through the selected branch circuit. . |
7. The combination with a line-circuit and

with two normsally open branch circnits con-

trolling separate receiving devices, of g relay
In said line-circuit arranged to close either of
a pair of locking-magnets

arranged side by side, one in either of sgid

branch circuits, o common centrally-pivoted

armature, 8 permanent field-magnet arranged
to hold seid armature in normal central posi-
tion and 2 shunt arranged tobe closed by said
armature through the selected branch cirenit
when sgid armature is rocked in one ov the
other divection by the operation of said lock-
Ing-magnets. = | g

8. The combination with a line-cireuit and

with two independent, normaliy open branch

circultscontrolling separate receiving devices,
of means controlled by said line-cirenit for

closing sither of said branch clrcuits, o pair |

_ said locking-magnets, ar-
rangeéd to be rocked in one or the other direc-

‘shunt-circuit controlled by said 1o

754,689

of locking-magnets, one arranged in either of
sald branch ecircuits, a common pivoted arma-

bure normally held in central position, a third -
branch circuit controlling a third receiving

device and a shunt controlled by said piimted

‘armatureand normally closed thereby through
said third branch circuit but arranged to be

broken through said third branch and closed

through either of the normally

Ing-magnets. |
9. The combination with a line-cirenit and

with two separate branch circuits, of means

operated by said .line-circuit for controliing
said separate branch circuits, a locking-mag-
net in each of said branch circuits and g shunt-

~circuit around said cireuit-controlling MeRns
arranged to be actuated by each of said lock-

Ing-magnets. , _

10." The combination with a line-circuit gnd
with two independent, separate branch eis-
cuits, of a relay in said line-cireuit, switch-

open branches |

when said ‘armature is rocked in one or the
other direction by the operation of said lock-

75

8o

contacts in said branch circuits controliad by

sald relay, a pair of locking-magnets, one con-

troiled by each of said branch circuits snd

shunt-circuits around said switch-contacts Con-
trolled respectively by said locking-magnets.

11, The combination with a line-cireuit and- -

with two independent, separate branch cip-
cuits, of a relay in said line-circuit, means on-
erated by said relay for controliin o sald branch

having switch-contacts controlled oy s21d lockk-

ing-magnets and an unlocking-switch in ssid |

shunt. _ B
- 12, The combination with 2 lne-circuit and
with two independent, separate branch cip-

“cuits, of a relayin said line-circuit, means con-

trolled by said relay for closing eitherof said
branch circuits, a pair of locking-magnets con-

“trolled respectively by said seporate pranch

circuits, a shunt around said cireuit-control-
ling means arranged to be closed by the op-
eration of said locking-magnets through the se-
lected branch circuit and on unlocking-switch
in said shunt. | - | |

13. T'he combination with 2 line-cirenit and

-with two independent, separste branch cir-

cults, of a polarized relay in s2id line-cirenit

~comprising switch-contacts for respectively

controiling said separate branch civeuits, a

locking-magnet .in each of szid branch cir
cults, & shunt-circuié eround the switeh-con- |
ts 1 said-

tacts of said relay., switch-conts

)

Cd

king-mag-
nets and an unlocking-switeh in s2id shunf-

circuit., . - . | |
FRANK D. PEARNE.
CHARLES L. KRUM.
Witnesses; |

ALBRERTA ADAMIOR,
Crame V., Hiwms:

95

circuits, a pair of locking-magnets conirolled .
respectively by said separate branch circuitg,
a shunt around said circult-controlling means

LOj
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