(No Model.) | | |
J. P. BUCHANAN.
'GIRGUIT CONTROLLING DEVICE.

No. 497,480, ~ Patented May 16, 1893.

el
nblr—y-yep——.
e

7 @

N 1% A

- 1P
"V




IO

20

UNITED STATES

PATENT OFFICE.

JOHN P. BUCHANAN, OF BOSTON MASSACHUSETTS, ASSIGNOR TO THE HALL
' SIGNAL COMPANY OF MAINE.

CIRCUIT-CONTROLLING DEVICE.

SPECIFICATION forming pﬁrt of Letters Patent No. 497,489, dated ng_ 16, 1898.
Application filed October 16, 1891, Renewed Octub_er 29, _1892. Serial No. 449,706, (No model.)

To all whom it may concern.:

Be it known that I, JOEN P. BUCHANAN, of

Boston, in the county of Suffolk and State of
Massachusetts, have invented a new and use-
fulImprovementin Relay-Circuit-Controlling
Deviges, of which the following, taken in con-
nection with the aceompauy ng drawings, isa
specification.. :

Myinvention relatestocircuitsand to means
for controlling the current therein. The ob-
Ject of the said controlling means is to pro-
vide a path for the current through a trans-
lating device, included in a circuit, and to ex-
clude the current from said translating de-
vice at the proper time with a greater degree
of certainty than has heretofore been at-
tained. This controlling device I term a re-
lay. It comprises two or more pairs of con-
tact points connected with a circuit, any pair
of which will act, when in one position, toex-
clude the currentfrom the translating device,
and when all the pairs of contacts arein their
other position a path through the tmnsla,tmﬂ‘

~device will be provided.
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I have shown and shall describe my relay in

1ts preferred form,butit is obvious that many
changes may be made therein without depart-

ing from its broad spirit. Aslong as the pairs

of contacts are so arranged that when all are
in one position a path for the current is pro-
vided through thecircuitand, when either pair
1s in the reverse position, carrent is excluded
from the circuit it is obvious that there is no
departure from the true spirit of my inven-
tion. In the specific form shown and here-
inafter deseribed I employ only two pairs of
contacts and putone pair in the main circuit
and the other pair in a shunt cirenit. It is
also obvious that my relay is capable of a
very extended application. It is especially

usefal, however, in signaling c¢ircuits which

include a signal operating device and I have
shown it arranged in connection with sach a
circuit. When thus employed it enables me,

as hereinafter set forth,to substitute a danger
signal for a safety sig nal when the relay be-
comes disabled ei_ther from too fine an adjust-
ment of the armature bar, closing point, and
back stop, or when the points become fused
by lightning.

It is a well- known fact that in many relays

now in use for swnalmw purposes upon rail-
roads, there is conqtantdanger that the points
may become fused by llwhtnmg, in whichcase
the relay current remains closed and a clear

or safety signal is shown continuously until

the d1ﬂ10ulty is discovered and the instru-
ment repaired. My invention, in the form

shown in the drawin o8, over c,omes this danger

by causing the movement of the armature

“which Would normally break the relay cir-

cuit, to also shunt the relay current through
a cn*cmt of low resistance not including the
swnal so that in case the contact pomts be-

come fused electrically welded or stuck to-

gether and mll not separate, the shunting of
the relay current will nevertheless practlcall y
cut the signal out from the relay circuit, and
cause the same signals to be exhibited as if
the contact points were working normally.
This' shunting of the circuit in place of the
normal brea,kmﬂ* of the circuit will continue
until the instrument 1s repaired. Thus my

device causes the signal to perform its proper

funections under condltlons which, when my

invention is not employed, often 1endet the

signal worse than useless.
1 accomplish the above results in the man-
ner hereinafter described, and shown in the

'acwmpanymﬂ'dmwmg% referuno to which—

- Figure 1 is a side elevation of an instru-
meut known as a Morse relay with my new
sa.fety shunting device applied thereto.
2 1s a front elevatmn of the same. Fig. 3 is
a diagram showing the circuits used in oper-
atmu* an electrie _swna,l upon a railroad, with
my shunting device applied thereto. Flﬂ‘

18 another va,mety of my device desmned to

apply my invention to a Westmﬂhouse relay.
Corresponding letters or characters in the
several figures of the drawings designate like
parts refelrmﬂ‘ to which—
@ is the coil of an electro magnet; b b the
wires connected with the same.
¢ is the magnet; d the armature; e the ar-
mdture bar; 1 a retractlon spring . a,tl:aehed to
the same. |
g is the back stop, regulated by a screw and
set-serew. /£ is the closmn' point, also regu-
lated by a serew and set—-selew

1 is a metallic frame which supports one.

Fig,
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connecting, breaking or shunting the rela
carrent. |
7isanon-conducting substance.
necting screw fastened thereto.
!l is a movable metallic medium.
a flexible spring or a rigid bar pivoted at one

end. It is so arrauwed that one end osml—'

Iates between the end of the armature bar e

and the closing point i, and is electrically

connected with the connecting screw k.

n 13 a point of connection on the frame 1.

n,n,n'’,and 7'’/ are connecting screws; o
electmc wires.

P is a non-fusible and non- cond uctmﬂ' sub-
stance attached to the end of the armature
bar, and separating said bar from the sSpring
orleverl

q is a small piece of insulating nnterml in-

serted in the end of the mawnet ¢ and pro-
trudin, g ashort distance from the end thereof.

r is a wooden frame, shown only in Fig. 4,
and s is a hole or opening in the middle of
the same._ |

¢’ is a flexible spring, and is actuated by an
armature by means of a eonnecting rod. It
is used only when applying my dewce to a
relay in which the magnets are arran oed ver-
tically as shown in I‘lg. 4.

By reason of the free mechanical eoutaet of
the armature bar and the conducting medium
[ and of the other features of emlstructlon

described it will be seen that the armature
bar and the conducting medinum 7 may move
conjointly to break the electrical contact of

the armature bar and point g and at the same

time electrically connect the conducting me-

dium / and the point 2. It is also obwous
that the armature bar is capable of independ-
ently moving to make and break electrical
contact with | point ¢ without necessarily mak-
ing or breaking the contact between [ and /5.

I is an eleetrlc battery, II a signal, III rail-

‘road tracks, 1V a truck or W]]Lelb ronning

thereon, and V an electro magnet which di-
rectly 0perates the signal.
be of any usual eonstructmn

To a part of my invention it is essential
that the signaling instrument should be op-
erated to give a warning smnﬂl when no enr-
rent is ﬂowmw through it |

For the present | conﬁne my description to
Figs. 1 and 2. In the old style of relays it
will be 1*emembered there was nothing be-
tween the back stop, represented in Fig
g, and the closing point 2, but the end of the
armature bar e; and the clrmlt was closed by
the contact of the armature bar e and the
elosmg point & caused by the electro magnet

¢ attracting the armature d. 'When the elee-
tr magnet was demagnetized the armature

bar was drawn {rom the closing point by the

retraction spring f, and the connection was
broken. The devme constructed as thus ex-
plained is open to two dangers: first, in too

fine an adjustment of the baeh stop ﬂnd clos- |

k is a con-

It may be '

position; second, by I‘G&SOII of the armature
bar and closmn' point becoming fused by
lightning. In either event the relay cur-
rent remains constant and unbroken, and as

this is the current or circuit by which the sig-

‘nal is operated, a safety signal is constantly:
-shown.
and corrected by my mventlon.

These are rrreatdcmﬂers and are met
By using
my device, in the event of the points 'bemo*

screwed together, the current is switched or
“shunted, emd returns to battery on a short
eircuit, Wlthout coing through the line to the
signal, and a danger Signal is shown until
thé instrument is properly adjusted; and in
‘the event of the points being fused by light-

ning the 1‘(—}1&} circuit is so controlled that the

thIlS

~ When my devme is used as shown in the
drawings, and the signal is-in proper work-
ing order, the relay is in the main signaling

cu*cult thh would be throuﬂfh the mstru-
ment in the following manner: Wlth electro
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magnets magnetized, starting from the posi-

- tive pole of the battery to “the connecting
serew s/, thence by wire to the screw m, thence

throun‘h the frame ¢ to the closing point 7,

_Lhence along the movable metallic medmm [

to the connectmﬂ' screw k, thence by wire to

-n/’, thence by wire to the back stop ¢, thénce
| by wire to the connectingserew n, and thence

by wire back to bﬂtter v, and the

set at safety so long as ‘the currént so flows.

The contaect point I and the contacting point
on the metallic medium I constitute the con-

tact points In this main signaling circuit.

signal is

95

| the armature bar thence by wire to the con-
| necting screw ??,’” thence by wire to the sig-
‘nal; returning by wire totheconnecting screw*

100

IIOE;

In case the points are screwed towether by '

too fine an adjustment of the screws ¢ and A

‘the device operates the same; whether the

electro magnet ¢ be magnetized or demagnet-

LIO

ized, and the current mkmn' the shortestx

The signal IT may |

from the po'%ltwe pole of battery to connect-

course, and the one which _oﬂfers the least re-

sistance, back to battery will flow as follows:

ing secrew 7', thence by wire to m, through

frame 2 to closm

point A, throu{rh movable

“metallic medmm { to connectuw screw [,
‘thence by wire to the armature bar e, up the
“armadture bar to back stop g, thence by wire

to the connecting screw n, thence by wire

. 1 by |
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back to battery. It will be thus seen that in

the particular construction shown in the draw-
ings the armature bar econstitutes the shunt

around the signal operating device; and that

the point ¢ a,nd its contacting pomt on the
armature constitute the contact points of this
shunt or branch circuit.
taking the shortest course back to battery is
shunted from the signal and a danger signal

is shownand remains in view until the mstm- |

ment is properly adjusted.

In case the points are fused by lwhtnmg

ing point whereby the armaturebar is pressed | the movable metallic medium / becomes per-

against the closing

point and held in that manently attached to the closmg pemt h.

Thus the currentin:

125

. : | . .' . . . 1
P '..- '|..-..... . - L . [
e o B T s A BEE N L S
f : -:|. sttt .;_;-i v [T ! an_: L aE 'II! ) - ; o :I: R b | v, !
O B B B T e S R B I (LI TRCL A "
" Lo by L 1T T B I R L e o




10

' 497,489

The armature bar, however, is. left free to act
first, because the armature d cannot fuse
stlek or adhere to the magnet ¢ on* aceount of
the insulation ¢; and seeond the armature

bar e cannot fuse, stick or adhere to the mov- |

able metallic medmm [owing to the non fusi-
ble rest or insulation 7. *

With points fused or stuck ton'ether as-

above set forth and with the man'net ¢ Mag-
netized, the current would flow as follows:
from the posmve pole of the battery to con-

necting screwn’,thence by wire tom, through

the fra.me 1 to the point A, through the mov-

able metallic medium /I, to the eonneetmm
serew k, thence by wire to the armature bar_

e, thence by wire to the connecting serew n’”’,

thence by wire to the signal, returmnﬂr by'

- wire to the connecting screw fn,” thenee by
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~from the signal line and a danger disk is
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wire to the back stop g, thence by wire to the
connecting serew n, thence by wire back to
ba,ttery, and the current, having- paesed to
the signal, sets the same at safety

With the points fused, eleetrleally welded
or stuck together as above

magnet ¢ dem&gnemzed the ar matule bar e
is held against the back stop ¢ and the cur-
rent ﬂowe as follows: from the positive pele
of the battery to the connecting screw n’,
thence by wire to m, through the frame 4 to

the closing point A, thlough the movable me-

tallic medium 1, to the connecting screw £,
thence by wire to the armature bar e, up the
armature bar to the back stop g, thence by
wire to the connecting screw n, and thence by
wire back to battery. This course of the re-
lay circuit is precisely the same as when the
points are screwed together; the current re-
turns on a short circuit to battery.. The cur-
rent does not pass over thelineto the sw-na]

‘and the signal shows at danger.

To sum up briefly: If the pomts are screwed

‘together, instead of showing a safety signal

as in the old device, the current 18 shunted

shown. If the points are fused, electucally
welded or stuck together, the sig nal continues
to operate, showing a safety dlek when the
magnet ¢ 18 maﬂ'netwed and a danger disk
wllen the mafmet ¢ is demaﬂ'netlzed | |
Fig 4 PB[)I‘BSE‘th a dlfferent variety of my
dewce designed to apply the.same to an or-
dinary \Vestmn‘_house relay. In this form the
bar ¢’, which is really a secondary armature
bar, 1s attached to the movable metallic me-
dmm l, by a serew or otherwise, and the bar
e’ is actuated by a connecting rod attached

to the real armature and. Operatlnﬂ* through
~the opening s.

In this variety, when the
points are closed the current flows as follows:
from the battery by wire to the closing point

h, thence through the sprmn'l thence by wire

t0 the signal; thence by wire to the back stop
d, thence by wire back to battery.
points were fused or screwed together the
course would be, from battery , by wire, to the
closmg point 7, alenw the spring [ to the bar
¢’, along the bar e’ to the back Step d, thence

set forth and the

1f the

|

| by wire back to battery, and the culrent is
shunted and signal set at danger.
For the puarpose of brewtv I have shown

my device constructed for application to but

two forms of relay, but do not confine myself
to these two forms alone. The pr inciples
herein described may be employed in a va-
rlety of ways and ‘may be applied to any va-
riety of relaynow in use. I have already em-

70.

75

ployed said principles in no lescs than six dif-

ferent forms.
Fig, 3 repreeente the whole device applled
to and in operation upon arailroad. Thecar

8o

wheels IV are represented as having passed

the point where the wires from the battery I
are connected with the rails. The wheels and

‘axle electrically connect the rails and make

a short circuit back to battery. 'I'he current

is cut off from the coil ¢, and the electro mag-

net within is demagnetlzed this breaks the
main signaling cireunit, demagnetizes the elec-
tro meunet V, and the swnal is set at danger
as represented in Fig. 3 In case the points
are fused or screwed ton'ether the current may
be traced upon Kig. 3 as prevmusly desecribed.
- The objeét in carrying the wire from the

signal to the back stop and thence back to
battery is obvious. The result might be ac-
complished by returning the wire flOlll the sig-
nal directly back to battery, and making the
connection from said wire to the back stop by
means of a tap wire.
ment, however, in the event of the tap wire

breakmg, the 1e1a,5r circuit would be complete,

and the signal would appear at safety. The

shunting device would thereby become inop-
By running the wire from the sig-
¥05

eratwe
nal to the back stop, thence back to battery,

9o
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With the latter arrange-

100

making the back stop a portion of the retum |
cucul‘r this danger is overcome; for, in the

event of the wire breaking in any portlon of
the relay circuit adanger swnal will be shown.

Ha,vmcr thus desenbed my invention, what r1o
I claim, and desire to secure by Letters Pat- =

ent, is—

1. An electric mrcmt meludmﬂr a tl&ﬂSldt-

ing device in combination with a primary eir-

cuit controller operating to energize and de-

energize the translating device, a secondary

115

GlI‘Glllt controllerin a shunt around the trans-

lating device but not in circuit with the trans- -

latmﬂ' device and provided with means for

moving it independently of the primary cir-

cuit controller, and electrically controlled
means for nerm@lly operating said eircuit con-
trellers in reverse, substantlally as set forth.

20

‘2. The combination with a main electric sig-

naling cireuit having contact points thereln
said main electric swna,lmﬂ' cireuit norma,lly

device, of a shunt cir cuit of rela,twely low re-
sistance excluding the signaling device, said

, 125

operating by the makmﬂ' or breaking of con-

‘tact hetween said main contact pomts, said
main signaling circuit including a signaling

130

shunt circuit also havmﬂ' contact points, and
of an electro magnet contr olllnﬂ' sald maincon-

tact pemts and also eentrollmﬂ' 111 reverse
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said shunt contact points, said shunt cbntact

points being capable of movement under the

control of the electro magnet independently
of said main contact pomts, all so combined
that the action of said electro magnet which,
by tending to open one of said sets of con-

tact pomts, affects the signaling devicein one
direction, by the same movement tends to af-
fect the swnalmfr device in the same direc-
tion by closmn' the other of said sets of con-

tact points, Whereby the control of said elec-

tro magnet over the signaling device is ren-
dered more certain, substantmlly as set. forth.
3. The combination with an electric signal-

ing circuit and its signaling devwe, said sig-

ahnﬂ' cireuit opemtmrr to give a danger sig-
nal when no current is ﬂowmﬂ' throuwh 1ts.~,
signaling device, and said &wnalmw c11*cu1t

| _ha.vmﬂ' contact poults in its mam cll‘cmt and
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normall} operating to give a danger swnal
by the breaking of _cOutact betwesn said main
contact points, and said signaling circuit hav-
ing a normally open parallel branch or shunt
cireuit of less resistance excluding said sig-
naling device, said parallel branch or shunt
clrcult also having contact points, of an elec-
tro magnet controllmw said main contact
points, and also contwlhnﬂ' in reverse said
shuntcontact points,said shunt contact points
being capable of movement under the con-

trol of the electro magnet independently of |

said main contact points, whereby said elec-
tro magnet normally both breaks said main
Ewnalmw circuit, and by the same movement
shunts the current from the signaling device,
and whereby any interference with the break-
ing of said main contacts will not affect the

'lnalunn’ of the shunt contacts, substantially

as set forth.

4. An electrie signaling cireuit, inelading a
signal operating device in combination with
a relay comprising a spring and its contact
point in series in the said svmahnw circuit,
an oscillating armature bar and its contact
point in a shunt around the said signal oper-
ating device, said spring and armature bar
bem'mn' loosely upon each other at their free
ends throufrh the infervention of an insulat-
ing and non-fusible substance,and both hav-
ing a natural bent in one direction which
maintains the spring and 1its contact open
and the armature bar and 1ts contaet closed,
thesaid contacts being arranged opposite each
other with the spring and armature bar be-
tween them, an electro magnet normally en-
ergized and acting upon the armature bar and
spring against their 1 natural bent whereby the
5lwna11nn* circuit is normally closed through
the stgn nal operating device and the shunt is

open and when the electro magnetis de-ener-
gized current is excluded from the signal op-

erating device by both the break in the S1g-
naling “cireuitand the completion of the shunt
cireuit and whereby the shunt is completed
if the break should f‘ul substantially as set
forth.

5. In an electme cireuit. mcludmo‘ a trans-

497,489

lating device, a series of movable contacts

‘eachi bearing loosely upon another, other con-
tacts for smd movable contacts con nected with

the cireuit, all of said movable contacts hav-
ing a natural bent in the same direction and

'so arranged in relation to the other contacts

that When any one Js controlled by its nat-
ural bent it excludes current from the trans-
lating device, and when all are moved con-

trary to their natural bent a free path through

the translating device is provided, wbstml-

‘tially as set forth.

6. Inan electric swnahuﬂr cucmt mcludmﬂ*

-a signal operating dewce, a series of movable
arms each bearing "loosely upon another
-through the medium of an insulating and non-
'fus1ble substance, contacts for s ald movable
“arms connected with the circuit, said movable

arms having a natural bent in one direction

-and so arra,nfred in 1*31&1:1011 to their contacts
‘that when any one is controlled by its natu-

ral bent it excludes current from the said sig-
nal operating device and when all are moved

“contrary to their natural bent a free path
through the signal operating device is pro-
-vuled subbtantlally as set forth.

7. The combination of a main Slff[ldllll“‘ eir-

cuit including a signal operating devme and
-amovablearm in seriestherewith and adapted

to make and break the circuit,of a shunt cir-
cuit around the said signal operatmﬂ* device
and includinga movable arm adapted to make

and break the shunt circuit, the movable arm
in the shunt cireuit bea,ruw loosely upon the
| movable arm in the main clrcult through the
‘medium of an insulating and non-fusible sub-
| stance, whereby the movement of the arm in
‘the shunt circuit to break the shunt cireuit

will operate upon the arm in the main cireunit
to complete the main circuit and whereby the

shuntcireuit may be ecom pleted whatever may

be the condition of the main cireuit, subsmn—
tially as set forth. |
8. In a signaling circuit mcludmﬂ' a signal

operating device, two contact points located
~opposite each other and near together, two
~movable contact arms adapted to vibrate w_lth
their free ends between the contact points,
‘one connected in seriesin the eircuit and the
‘other connected in shunt around the signal
operating device and bearing loosely w1th its
free end upon the free end of the arm in se-

ries, through the medium of an insulating and

'llon-fusible substance, and an electro-magnet

adapted to operate the arm.in shunt to nnke
or break the shunt circuit, Whereby the arm

in series may be moved to close on its contact
point when the shunt circuit is broken and

the arm in shunt may make its circuit what-

ever may be the position of the arm in series,
substantially as set forth.

9. The combination, in electric relays, of a
movable metallic nwdmm [, actuated by an

‘armature, a non-fusible re st 73, insulation g,

insulation 7, closing point, back stop and con-

‘nections, substantially as shown and for the
- purposes set fﬂl‘th

75

80

Q0

95

100

105

IIO

115

120

125

130




497,489 - ' 5 B

10. In electric relays the combination of a | name to this specification, in the presence of |
movable metallic medium /, flexible spring ¢, | two subseribing witnesses, on this 13th dayof 10
actuated indirectly by an armature, a non- | October, A. D, 1891. : L
fusible rest p, closing point %, back stop g, _| |

5 and connections used as part of the return o | JOHN P. BUCHANAN.
- circuit, all for the purposes and in the man-| Witnesses: _ |
ner set forth. . GILBERT O. BURNHAM,

In testimony whereof I have .signéd_ myj| ~  SETH P. SMITH,
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