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To all i' hon it in a? (oncern. 
Be it is is y in that I. TIFODORE BODiE, a 

subject of the Queen of the Netherlands, re 
siding in Westfied, in the coiliity of Union, 
in the Sr; it if S v Fei say. : ve invented a 
certain Yew : i: ise ful it provenient in 
Electric Sextiy it stinents of which the 
follow it g is a tr; anti exact description, 
reference it ig is a to the accolian Ying 
drawii iss, with 
Tik ri: , y is "t y invention is 

the , 'til it of ; if 'ely or selective 
inistriki will will "ea (iiiy and reliably 
res laid in a kei'i:iii) way to a flow of an 
electric 'at rent of the chara 'is', and will 
resond it ! : (iiii eit way, or not at all, 
to a flow curi eat of a different character, 
My novei instruji.e. it is especially adapted 
for use in signal systellis, 
The 'i' is is felt ri's of novelty which 

tl: 'act 'i'ize in ; ; ; \ 'ition are pointed out 
w it is is lic ta; it in the claims annexed 
to atti f 'ling a part of this specification. 
F. : : }}etter lie'standit g of my invention, 

w ever, aid tiis' act . . it ages possessed by 
ii, refei'ece inity ok lad to the accompany 
ing tr: Wi:k:ts : it discriptive matter in 
wi (; a \' e i ist rat? aid described some 
(1 tie 'ins i \lish the is ention nity 
be eit (iii: . 
it it i 

; : 
Figi'e 1 is a view partly 
a fly diagral in it: tie of 

; : ii: i , , i. ive instrument. Fig. 2 
is a set {i : ), elevitt; it taken on the ille 
2. 2 if it. : : , or ; a 'ger scale than 

is . . . iii-ts' tit; it teals for adjusting 
i: (.. e; it i: ; ; ; ; the spring contact 
i: 3 is 3 s, ticia tale: on the 
title 3---.5 ( ; lit. ! . . . is all elevation 
of a (; ; fi(; ; of a selective instreit differ 
ing in s : e. it's ('sts f'() that shown in 
Fig. 1. Fig. , is a dias: "animatic represen 
tution if a not ilicati); if the instrument 
sh (wn is rig. 4 ii) whiti, there are two sets 
of iii. is ind treak devices and coöperating 

its. Fig, , is a f: 'ti: i elevation, taken 
sinii is to fig. 4. slowii); the inodified 
(-): i: it nechanism of Fig. 5. Fig. 7 is an 
elevaiti -howing a todification of the in 
st railient of Fig. 1 in which the spring 
contact n:rnibers are diplicated. Fig. 8 is 
it: levati in said a 'tily diagrammatic of 
irist rulent of Fig. it which the spring 
contact, devices are it cated. 

Tit: selective i.St risient shown in Fig. ife 

Specification of Letters Patent. at eat it a .35, 5 ié. 
Serial No. 433,514. 

l cornprises a magnetizing c{i} \, ', 
polarized core A, a resili teii. It i iji' is 
porting an ai'i) at t'e 3' it is ; ; ; ; 
adjustable colitici sei'ew E attai!: 
interittel it is engage: ' ' (i 
when the litter is set in v ii: 
winding R adapted whei, eli 
tract its ai'i at I'e it t! is is 
of c intacts o' pe' ; ; ; ; ; ; ; ; ; 
tions. ();e territai (; ; lite 
trically collie te: fi ti s'; 
otlier tet': i.a. i t ( ; ; ; ; is 
collected to le - it it? . . . ; it is , 
inserted in the citection it:twe: ; ; lite re: 
li and the sprit is? j. A colicielaser is . 
lected it shift to cont; it strew it, and 
Spring 13. \ssl: ; it is at it ('nating r 
pulsating client is assi: through tie 
winding it the coli '... the ariat ire st 

, i. 

ported by the siring 13 wii e i i rii (; fly 75 
attracted, alti i so take it spii is 
its at la eriod of 'i'a fier 
ecial to the perity:licity of the nasri, i. 
impulses produced by the partist it : ". 
rent flow throig tie coil A to which le. 89 
sire to have the instinient rese; i. 
coinsecutive of this yet cle'; it ai 
desired frequency of altern ti is . . ; 
tions begins it it v iii, sigh thin i v 
spring , vii! a set , t , \ }; it is lyiri si) 
will ratic y if ''e; ; ; ; ; ; ; ; ; lie ; ; ; ; 
spring will ( is:::re ie stew }}; e - it 
each strike. This th: ; ; ; ; ) (; ; ; ; ; ; ; ; ;- 
ti?t between this si sir ; ; ; 
w oil ( i.e. to . . . . . ii ". . 
: Ile ("rent t , ; , ; 
acconi li ii): it i: 

coacleisei' ki 
... }:{vy 

cli ( ; it. 'i 
spring 3 aid the scre (v E. at; 
will charge he condenser in t 
betwest the engars inet 
consequence of this, if the aris 
chosen and 'oportioned a ra ... } 
stant unidirectional flow of current if 
proper magnitude ran he hafi ji's gi 
relay R so our as the spring iters, it is 
engiges the screw E. 
The arrange:ents shown air less river 35 

give a simpie and affective and acci - e. i 
strument, if the firrent flowing to: 
the coil A is direct currett, or is 
the 'oper frequiety, to air; 
ported by the spring 3 
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the impulses which are necessary to catase 
the desired amplitude of vibration. By suit 
ably constructing the spring B its period of 
vibration can of course be made whatever 
is necessary. With a given spring B the 
period of vibration can be adjusted to sole 
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. 3 and A 

differs from that of Figs. 1 and 2 principally 
in the fact that a magnetizing coil F sur 
rounds : resilient body J of magnetic ma 
terial which forms a magnetic shunt across 
the center of a rectangular magnet core L. 
having a rectangular opening or window in 
it. One end of the body J is free and the 
other is held in a suitable holder, but on 
account of its own resilience the body J is, in 
effect, spring supported. One side of the 
core I 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 
bratios to intermittently engage the ad 
justable contact K. The contact IX and 
spring J may be connected 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 coil F 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 current flowing 

40 

O 

60 

through coil M is of the proper value. If 
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 is of the proper 
frequency. 
In the arrangements shown in Figs, 5 and 

6 the instrument of Figs. 3 and 4 is modified 
by providing a pair of contacts K one at 
each side of the spring J. The contacts IS 
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 screw 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 G, and cundenser 
I are employed in conjunction with each 
contact K and the spring J. When these 
relays are employed for controlling a single 
electric circuit which is broken at two points 
when the two relays R are deenergized an 
advantage is had over such an arrangement 
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as is shown in Fig. 1 from the fact that a 
strong direct current flowing through which 
ever of the coils M and F is employed as 
the variable current coil and holding the 
spring J out of its normal position and in 
enga-ement with one of the contacts IK will 
not result in operatively closing the con 
trolled gircuit. 

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 G and condensers I. If the 
two springs 3 and C at opposite ends of the 
coil A have different vibration frequencies, 
one spring will respond to a flow of current 
through the coil A of one frequency and the 
other to a flow of current of a different fre 
quency. Instead of two batteries 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 CCcupied 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 K 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 different 
relations, is particularly adapted for use in 
electric railway block signal systems. For 
instance, 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. 393,640, 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 currents of fre 
quencies differing from each other and also 
from the frequency of the power current 
flowing along the track rails if the latter 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. 

I do not wish the claims hereinafter made 
to be limited to the particular embodiment 
disclosed more than is made necessary by 
the starte of the art. 
Having now described my invention, what 

70 

75 

8, 

9. 

95 

00 

05 

20 

30 



1,169,718 

I claim as new and desire to secure by Le 
ters Paterut is: ". 

1. A selective instrument for responding 
to electro-magnetic impulses of predeter 

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 
circuit 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 selective 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 particular 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 amplitude produced by said 
particular current, and a condenser 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 between the arma 

50 ture and said contact, and a condenser in 
shunt to said contact and armattire. 

4. In combination, an armattire having 
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 

tively large vibrations of 

CS 

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 body 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, one en 
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 two-con 
tacts. . 

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 
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 vibrationsgf 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 said 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 

said shunt are produced. . . . 
". . THEODORE BODDE. 

Witnesses: . 
A. K. GAIE, 
F. K. WINTER. 
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