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To all whone it may concern:

Be it kuown that 1, Trsooore Bobpe, a
subiject of the ﬂueen of the \Cthmlands, re-
.‘,ld]h{_{ i Westtield, i the connty of Union,
v, hinve invented a
and wselul fmprovement in
tustruments. of which the

*E{‘i b
TiEe

ceriain
Electric =¢

e

following trie and exact description,
reference being had to the accompanying

\\’hwl» form a part thereof.

1 v. b my invention is
the };!'x):iwiiun of a novel reluy or selective
llmtllliv‘{" whivh will readily and reliably
resp certain way to a flow of un
Plutrw encrent of one chara

1'0 spond 1n o different way,

.and will
a flow of curvent of a ditferent dmxnder

drawings

Iy of

or not at all

‘\I\ novei imstrument s especially adapted
for uee in signal svetemns.

The vurions foatures of novelty which
characterize ny imvention ave pointed out
with prvticdarity in the elaims annexed

l
to sned forming a part of this specification.

For u be tte" nrd cwmvuuw of My invention,
l::mm and the adsantages possessed by

N w X 1 1 -
1, ntlcs'emw may be had to the accompany-
ing deawing: and  deseriptive matter In

deseribed some

whieli T have iHostrated and
i the invention may

of the torms In whivh

}\)r

L Flgnve Tisa view pat*lv

i am‘x{wm andd partly diagranunatic of
s *welective instrament.  Fig, 2
15 n nal elevation taken on the line
2.9 oand onow farger seale than
Fig e the means for adjusting
ihe ¢ of the spring contact
maber. . is o w=ection takern on the
ml- -l (w‘ g4 Pigotois an elevation
of a portion of a selective nstrument differ-
ing in osowe respects from thuat shown in

a 'TPU"'nmmtic represen-
tation of a modifieation of the mutu.ment
shown by Tigo 4 in which there are two sets
of ke wnd break deviees and cobperating
parts. Fig 6s a pur i elevation, talen
simitariy to Figs 4, showing the modified
coninct mechanism of I*lg Fig. 7T is an
elevation showing a modifie: 1t1 511 of the in-
styment ng. 1 in which the spring
contact menibers are duplicated. Fig. 8 1s
i elevation snd 1;*-\“\* diagrammatic of
rument ot Fig. t in which the spring
et duplivated.

rament shown in Fig,

Fig, 1. Fig 5 i
[

Ul{l
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Specification of Letters Patent.

Patented Jan, &3
Serial No. 4¢08.514.

1 comprises a magnetizing coil A
pmauwd core ;\g Q tewmxr u;nu.l

mlc l'ut‘mdn “110.,. i
when the lutter is set in A
winding R adapted w iwn
tract 1ts armatiure
of contacts or peri:
tions.  Omne terminad
tricatly conpected
otl:er ter: L
connected to the =
mserted 1n tho connection betwees o
R and the sprix ohdenser

wiied 1l

)
N
I

nected in shunt I,U ont‘m:t, serew dnoand
spring BB Assuming that alterpating av
pulsating . cuvvent is ,m i through the
winding of the coil

AL the aviatire supe

ported by the spring B owill be fngern 75

attracted. and 1 so make the spn

its natural period of vilration

equal to the periodicity of the

impulses produced by the partic

rent flow throngh the coil A to wl 240

sive to have the instrument v

consequence of this when cavrsul of

desired frequency of alternutions or

tions beging to How thyough the vall

apring Bowill be set nto vilag g5

will raptdly inerense oo

spring will cuguee the sevew I

each stroke. The doration

tact between the seee

\\ml Id be too =il 20
ible enrrent to

u'mm of fhe

ihe condenser 1

condenzer L howe g i

will discharge at ¢ econtaet et 1

spring BB wid the serew B, and

will charge the condenser in the e

between the engagement of ] ,u:[t

consequence of this. if the pay :

chosen and proportioned a z_‘r' L

stant unidirectional flow of «

proper magmtvde can be nu-i

relay R so long as the spring inte .

enguges the serew T,

The arrangements shown avd deseribod 10a
give a simple and flective and acvwate
strument. I the onrrent flowing
the coil A is direct curront, or i7 i
the proper freguency, the ar
ported by the spring B will 11
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the impulses which are necessary to calise
the desired amplitude of vibration. By suit-
ably constructing the spring B its period of
vibraticn can of course be made whatever
is necessary. With a given spring B the
period of vibration can be adjusted to some
extent as by varying its effective length by
means of the vertically adjustable yoke B*
shown best in Fig. 2.

The arrangement shown in Figs. 8 and &
differs from that of Figs. 1 and 2 principally
in the fact that a magnetizing coil F sur-
rounds a resilient body J of magnetic ma-
terial which forms a magnetic shunt across
the center of a rectangular magnet cove L
having a rectangular opening or window in
it. One end of the body J 1is free and the
other is held in a suitable holder, but on
acconnt of its own resilience the body J is, in
effect, spring supported. One side of the
core L immediately adjacent the free end of
the spring J is preferably cut away as indi-
cated at L’ to increase the reluctance of this
portion of the core and is surrounded by the
coil M. By passing currents of the desired
characteristics through the coils F and M
the spring J may be set into suitable vi-
bratior\s to intermittently engage the ad-
justablé contact K. The contact K and
spring J may be conneeted it will be under-
stood with a relay coil, battery, and con-
denser in like manner as are the contacts E
and spring B of Fig. 1. The vibration of
the spring J may be set up in different ways.
For instance, the coll ¥ may be constantly
energized by direct current, and the coil M
receive the variable current. In this case
the spring J will be set into strong vibration
when the frequency of the corrvent flowing
through coil M is of the proper value. 1f
the coil M is energized with direct current,
and the coil F with alternating current the
spring will be set into strong vibration when
the current through coil F 1s of the proper
frequency. '

In the arrangements shown inFigs. 5 and
& the instrument of IPigs. 3 and 4 is modified
by providing a pair of contacts K one at
each side of the spring J. The contacts K
are mounted in a yoke N which is friction-
ally held with some force in any position
into which it may be moved, by its fulcrum
screw O and a friction washer between the
head of the serew and the yoke N. By this
arrangement the distance between the nor-
mal position of the spring and each contact
will be automatically equalized through the
engagement of the contacts by the vibrating
spring. A relay R, battery (i, and condenser
I are employed in conjunction with each
contact K and the spring J. When these
relays are employed for controlling a single
electric cireuit which is broken at two points
when the two relays R are deénergized an
advantage is had over such an arrangement

1,169,713

as is shown in Fig. 1 from the fact that a
strong dirvect current flowing through which-
ever of the coils M and I is employed as
the variable current coil and holding the
spring J cut of its normal pesition and in
enga_ement with one of the contacts IX will
not result in operatively closing the con-
trolled cireuit.

In the modification shown in Fig. 7, the
spring supported armature and contact E of
Fig. 1 are duplicated at each end of the mag-
netizing coil A. This arrangement may be
employed in conjunction with two sets of re-
lays R, battery  and condensers 1. 1If the
two springs B and C at opposite ends of the
coill A have different vibration frequencies,
one spring will respond to a flpw of current
through the coll A of one frequency and the
other to a flow of current of a different fre-
quency. Instead of two baiteries G there
may be but one, as in the instrument W? of
Fig. 9. The instrument of Fig. 7 has the
advantage over the instruments like Fig. 1
connected in series or shunts with each other
in the same circuit that the number of parts,
space cccupled and material required are re-
duced.

‘The arrangement shown in Fig. 8 is a
modification upon the lines of Fig. 7 of the
construction shown in Figs. 3 and 4. In
this form of the-invention the rectangular
core has two windows formed in it, the side

legs L* being connected by a central leg L® .

which is surrounded by the coil M. A coil
F, spring J, and contact X are mounted in
each window of the core in operative relation
with the single coil M.

The apparatus hereinbefore described,
while capable of operation in many ditferent
relations, is particularly adapted for use in
electric railway block signal systems. For
instunce, these selective devices may be used
in a block signal system of the general char-
acter described and claimed in my copending
application Ser. No. 898,640, filed the 19th
day of September, 1907, in which the track
rails are divided into sections by cross bonds,
and alternating current for signal purposes
is supplied to each section at a point ap-
proximately midway between the ends of
the section, alternating curvents of fre-
quencies differing from each other and also
from the frequency of the power current
flowing along the track rails 1f the lafter is
alternating and not direct, being supplied
to adjacent sections. In such a system my
new selective devices may be employed to
respond to the current flow through the
track crossbond and energize the track re-
lays at the proper time.

T do not wish the claims hereinafter made
to be limited to the particular embodiment
discloded more than is made necessary by
the state of the art.

Having now described my invention, what
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I claim as new and desire to secure by Let-

ters Pateut is: - '
1. A selective instrument for responding
to electro-magnetic impulses of predetér-
5 mined, frequency, comprising in combination
a member free to vibrate and having a
natural frequency of vibration correspond-
ing to said predetermined frequency and
tending to be set in vibration by said electro-
10 magnetic impulses, means for - subjecting
said member to electromagnetic impulses of
said predetermined frequency, an electric
.circult including a source of current ‘and
having a gap closed by said vibrating mem-
15 ber once in each vibration. of predetermined
amplitude, a condenser-in shunt to said gap,
and means. responding to a flow -of current
,through said circuit. - - - . _
2.. A selectivé instrument for responding
.20 to a particular non-continuous electric cur-
? rent, including in' combination a winding
along which the current passes, an armature

within the electro-magnetic influence of said -

“winding and free to vibrate and having a
25 vibration frequency corresponding to the
frequency of magnetic -impulses: produced
by said particuldr current, an electric cir-
cuit including an electro-magnet winding,

a source of direct current, a stationary con-

30 tact surface, and’ a movable contact surfaee

caused to engage:the stationary contact sur-

face. and close the circuit at each armature

vibration of the amplitirde produced by said

particular current, and a condernser in shunt
35-to said contact surfaces. - '

3. In a selective instrument, the combi-
nation of a winding through which the cur-
rent to be responded to may pass, an arma-
ture in- electro-magnetic relation .to said

40 winding and free to yibrate and having a
natural period: of vibration corresponding

-to the frequency of the magnetic impulses.

produced in said winding by the current to
be responded to, a contact- adapted to be

45 engaged by ‘said armature .at one limit of
its vibration when the vibrations are of the
predetermined: amplitude, a winding of an
electro-magnet, and a source of direct cur-
rent connected in series beétweenithe arma-

50 ture and said contact, and a cgndenser in
shunt to said centact and armatiire.

4. In combination, an armsdtire haying’

one end free and the other resiliently sup-
ported whereby said body is free to vibrate
55 and has a natural vibration frequency,

means for magnetizing it in the direction of -

its length, and means for creating a mag-

netic field adjacent its free end extending

transverse to the direction of the armature.
60 one of said magnetizations being produced
by a variable current, whereby when said
“variable current is of the proper frequency
relatively large vibrations of the armature

8

are produced, and a contact engaged by said

armature at one limit of each of said large
vibrations, a.source of direct current and
an electro-magnet winding in series .with
said contact and armature, and a condenser
in shunt to said contact.and armature.

5. In combination, an armature having
one end free and the other resiliently sup-
ported whereby said bedy is free to vibrate
and has a natural vibration frequency,
means for magnetizing it in the direction of
its length, and means for creating a mag-
netic field adjacent its free end extending
transverse to the direction of the armature,
one. of said magnetizations being produced

by .a variable current, whereby when said.

variable current is of the proper frequency
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relatively large vibrations of the armature

are produced, and a pair of contacts; oneen-
gaged at each limit of said large vibrations,
and electric flow controlling means actuated
by and dependent on the -alternate engage-

85

ments_of said armature with the 'twow‘cg‘rg

tacts. . o

6. In combination, an armature, having
one end free and the other resiliently sup-
ported’ whereby said body is free to vibrate
and has a natural vibration frequency,
means for magnetizing it in the direction

90

of its length, and means for creating a mag-

netic field adjacent its free end -extending
transverse to the direction of the armature,
one of said magnetizations being produced

by variable current, whereby when said

variable current is;of the proper frequency
relatively large vibrations.of the armature

-are produced, and a pair’of contacts, one

engaged at each limit of said large vibra-
tions, and a yielding support for said pair

‘of contacts whereby they may adjust them-
selves at equal distances from the rest posi- -
tion of said armature: '

7. In combination, a core forming a closed
magnetic circuit, a magnetic shunt extend-
ing across said ‘circuit and haying one end
free and the “other resiliently supported,
whereby sajd shunt is free to vibrate and
has a natural vibration frequency, a mag-
netizing coil surrounding said: shunt, a sec-
ond magnetizing coil .surrounding the por-
tion of the core in front of the free end of
said shunt, means for passing a continuous

“current.  through- one “ of said coils, -and

means for passing -a variable current
through the other coil whereby when said
variable current is of ‘a frequency- corre-
sponding to said vibration frequency rela-

‘tively large vibrations of said shunt are

produced. oo R
S "THEODORE BODDE.
Witnesses: .
A. X Garg,

F. X. WinTen.
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