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To all whom it may concerwn:

Be 1t known that I, WiLLiaAM MACOMBER, 4
citizen of the United States, residing at Bui-
falo, in the county of Erie and State of New
York, have invented a new and useful lm-
pr ovement in Railway Switching Apparatus,
of which the following is & Spemﬁcatlon

My invention relates to rallway switching

apparatus, and more particularly to that_

class of apparatus in which the motive power
is electricity and wherein a movement of the
switch and the fact that it is home and locked

is indicated by current from the battery

shunted from the common return through
the indicating-wire, as fully described 1 my
pending apphca,tlon Serial No. 198,220, filed
March 15, 1904.

The ob]ect of my invention 1is to prevent a
false indication due to a cross of the indicat-
Ing-wire with any active wire, such cross oc-
curring after the controller has been moved
to cause a movement of the rail-switch and
before actual and proper mdication. In

-other words, 1n the apparatus of my pending

apphcatmn, Serial No. 198,220, 1f an active
wire should become crossed with the indicat-
ing-wire after the safety-magnets had been
energized and before the current is shunted
throuoh the indicating-wire by the throw of
the pole—chanﬂ'mo' switch a false indication
might be given if the cross were a metallic
cross and the current of considerable energy,
while an imperfect or weak cross or a cross
with a wire-carrying a light current would
not produce a false indication.

The purpose of this invention 1s to avoid
danger from the remote possibility of a cross
pI‘OdHClHG such false indication, thus render-
ing false indication at any time 1mp0551ble

Tn the accompanying - drawing 1 have
shown a rail-switch operated by the appara-
tus of my said patent and a signal operated
by the apparatus of my pendmn' application,
Serial No. 198,220. In both switch and sig-
nal I have shown the cut-out disclosed in my
pending application, Serial No. 246,534, filed

February 20, 1905. .

1 1s the SWltch—motor armature, and 2
the field for moving the rail-switch A

3 is a source of electric energy.

4 and 5 are the brushes of the controller,
and 6 7 8 and 9 10 11 are respectively the

“contacts bridged by said brushes.

12 representsthe safety-magnets; 13 ,thé 1n-

‘dicating-magnets; 14,the cut-out magnet,and

15 is the magnet for breaking the operating-
circuit in the event of a cross. 15%*1sa simi-
lar magnet 1n connection with the signal.

I will first trace a normal movement of the
switch; second, indicate how a false indica-
tion might be had except for my present in-
Ventlon and, third, show how my present in-
vention prevents such false indication.

Assume 1t to be desired to move the rail-
switch. A. The brushes 4 and 5 are moved
on the controller to bridge 7 and 8 and 10 and
11, respectively. This closes a circuit of the
battery 3, so that current flows through wire
16, contact 17, tongue 18, wire 19, contact 20,
tongue 21, wires 22 23 24 contact 25, plate
26,
wires 29 30, contact 11, ‘brush 5, contact 10
wire 31, magnet 32, wire 33, wire 34, contact
35, arm 36 of the pole changmﬂ smtch wire
37 armature 1, wire 38, arm 39 of the pole-
changmﬂ sw1tch contact 49, wire 40, contact
41, wire 42, field-coils 2 2, and wires 43 44 45
back to battery 3. This current energizes
the safety-magnets 12 and produces the re-
lease movement of the controller, energizes
the magnet 32, and draws 1ts armature 46
against the core of the magnet 32 in readiness
toeng gage the bar 47, and energizes the switch-
motor. When the rail-switch is reversed,
the pole-changing switch 1s half reversed, so

that the arm 36 breaks connection with. the'

contact 35 and makes connection with the

contact 27, wire 28, sa,fety—magnets 12,
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contact 48, and the arm 39 breaks connec-

tion with the contact 49 and makes connec-
tion with the contact 50. This shunts the
current from the common return, so that
current flows through the path just described

to the arm 39 of the pole-changing switch

and from thence through arm 39, contact 50,
wire 51, contact 52, wire 53, m&gnet 54
wires 55 56, contact 7, brush 4 contact 8

wires 57 58 59 1nd10&t1ng—magnets 13, tlex1-
ble conductor 60 contact 61, brush 62 wire
63, cut-out ma,ﬂ'net 14, and eres 64 65 66 45
back to battery This energizes the indi-
cating-magnets and also the cut-out magnet,
and the cut-out magnet shunts the current
around the satety-magnets, so that current
flows from wire 24 throug h wire 67 , contact

68, tongue 69, and wire 70 This deéner-
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| gizes the safety-magnets 12 &nd allows the
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2.

indicating-magnets to cause the final move-
ment of the controller. This describes in
part the apparatus of my invention disclosed
in my sald pending applications, Serial Nos.
198,220 and 246,535.

A cross of an active wire with an indicat-
ing-wire will be under ordinary circum-
stances detected and the battery-current
cut off-by the magnet 15 or 152, as fully de-
scribed In my said application, Serml No.
198,220. A cross thus occurring will send

current through the magnet 15 or 15%, and

the consequent movement of the tongue 18

- or 21 will cut off the battery as soon as the
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controller is moved. Now suppose the con-
troller to be moved as above described and
that no cross exists at that time. The arma-
ture 71, common to the safety and indicating
magnets, 1s at once moved, so that the plate
71’ breaksconnection with thecontacts 72 and
73, so that current cannot flow through wire
74 to the magnet 15, Suppose now, “due to
the tendency of the electromotive force to
break down insulation, a cross should be-
come established between the wire 31 and
the wire 56 or the wire 44 and the wire 56.
It the cross be clean, current will immedi-
ately energize the mdlcatmﬂ - magnets 13,

and what would appear to be a normal 111(‘11—

cation would be given. This might result in
leaving the rail- SWltch half moved. I pre-
vent this possibility in the following manner:
Secured to the bar 47, but insulated from it,
1s a contact-piece 75 Gapable of making elec-
trical connectron with the contact—‘pomts 76
or 77. Secured to the armature 46, but in-

sulated from 1t, 1s a contact-piece 78 capable

40

45

of making electmcal connection with the con-

tact 79 or 80. The contact-piece 75 is In per-
manent electrical connection with the con-
tact-piece 78 through the wire 81. The wire
82 of the signal- circuit 1s always connected to
battery when current is on the switch appa-
ratus—that 1s to say, the signal will always
be at the danger position when the switch 1s
under movement and when the signal is at

- “danger’’ this ‘n ire 82 will be connected
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throuo*h the controller, to the opposite pole
of the battery from which energy will be
taken to Gpera,te the rail-switch. In the op-
eration above described with reference to the
switch 1t will be noted that substantially co-
incidently with the movement of the ar-
mature 71 and the breaking of connection
between the plate 71’ and the contacts 72
and 73 the armature 46 of the magnet 32 is
moved. 'The plate 78 1s thereupon put in
electrical connection with the contact 80.
The plate 75 has been put 1n electrical con-
neetlon with the contact 76 by the last pre-
ceding final movement of the pole-changing
switch. Suppose a cross now to occur be-
tween the wires 31 and 56 or 44 and 56.
Some current will flow through the normal
path of indication above descrlbed but since

contact 91, pla,te 02,

832,138

it must pass through the indicating-magnets
13 and the cut-out magnet 14 the O‘I'eatel
portion will take the easier path and flow
from wire 56 to wire 83, contact 80, plate 78,
wire 81, plate 75, contact 7 6, wires 84 85 82
86, contact 87, brush 88, contact 89, wire 90,
contact 93 : wire 94,
magnet 152, and wires 95 96 65 66 45 to bat-
tery This will at once energize the magnet
15% and cause its tongue 21 to cut off battery—
current from all apparatus Since the en-
ergy required 1s so shight and the inertia so
small in comparison with the motor or the in-
dicating mechanism, the magnet 15* will
have performed its function before the mo-
tor can have unlocked the rail-switch and be-
fore the indicating-magnets can have acted
to move the controller. This circuit
closed only while the rail-switch is in process
of being moved It 1s not established until
the armature 46 is moved. It is broken im-
mediately the switch 1s locked by the throw
of the bar 47, which carries the plate 75
away Trom 1ts Gonta,ct and upon final move-

ment of the bar 47, puttmﬂ' the plate 75 In

electrical connectwn with the other contact,
as 77, the plate 78 1s carried out of contact
with either point and does not again make

electrical connection until the be‘-’l"lnlllllﬂ‘ of

the next movement, as above descl ibed. In
like manner I may connect the wire 85 to the

indicating-wire of an adjacent switch unit
with like effect.

In cases where several switech mechanisms
are 1n close proximity and 1n proximity to

the source of power a single wire, as 85, may
lead to a magnet like 15 or 152, cut into the
common Ope]f'&tlllﬂ‘-WH'G 16, with like effect.

I need not describe a reverse movement of
the rail-switch and the operation of my in-
vention 1n such case, since the operation
would be subc.-,tantlally the same.
reverse movement the wire 31 would be the
indicating-wire, the plate 75 would be m elec-
trical connection with the contact 7 7, and the
plate 78 would make electrical connection
with the contact 79, which is connected to
the wire 33, as soon as the magnet 54 is ener-
o1zed.

Having thus described my invention and
its method of operation, what I claim,
broadly, 15—

1. In a ralway switching apparatuq a
source o electric energy, an operatmo* and an
indicating wire, a controller, a safety-mag-
net, an mdla:,&tnw-m&fmet means for detect-
INg & cross of the 1nd10at1n0‘—W1re and any ac-
tive wire, occurring after the indicating-mag-
net has been enerﬂ‘lzed comprising, an elec-
tric switch i said op(ﬁmtmﬂ'-ere a magnet
governing sald switch, a wire including said

Tast-mentioned ma,o*net leading to b%ttery

and an 6160131‘0]]]&01‘1@1310 device connecting
said last-mentioned wire with said 111d10at111g-

| wire while said safety-magnet is energized,
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- whereby current due to cross involving said

indicating-wire will cause said mag net to
open said electric switch in the opera,tmn-
wire.

2. In combination with a source of electric
energy, & motor, a controller, operating and
indicating wires, a return—wn'e a pole-chang-
ng SWltch an mdlca,tmﬂ‘—magnet a safety—
maﬂ'net an electric switch and a magnet gov-
erning said switch to open the operatmO'—ere
a wire connecting said switch-magnet with
the battery, an electrom‘wnetlc device gov-
erned by the oper atmg—current, 2 Wire con-
necting said switch-magnet with said electro-
magnetic device, and contacts on said elec-
tromagnetic device for connecting said last-
mentioned wire with the indicating - wire
when the safety-magnet 1s energized and dis-
connecting the same when sald safety-mag-
net 1s deenerﬂ 1zed.

3. In c(}mbmatlon with a source of electric
energy, a motor, a controller, operating and
indicating wires, a common return-wire lead-
ing back Trom said motor and other units of
the system, a conductor common to all oper-
ating-wires, an electric switch cut into said

_Opemtmﬂ common, a magnet governing said

switch, a wire connectmg said m%ﬂ‘net with
the pole of said battery of 0pp031te sign. to

the operating-wire, an electromagnetic de-

vice governed by the opera,tmﬂ‘—wztreJ a wire
connectmﬂ' sald electmmaﬂnemc device with
sald magnet, a wire connectmg sald electro-
magnetic device with said indicating-wire, a
safety-magnet, an indicating-magnet, an ar-

mature common to saild indicating-magnet

and sald safety-magnet, and means for clos-
ing sald wire leading from said switch-mag-
net with the indicating-wire through said
electromagnetic device when said safety-
magnet 1s energized, and means for breaking
such connection when said safety-magnet 1s
deénergized.

4. In combination with a source of electric
energy, motors, controllers, operating and in-
dlcatmﬂ' WiTes, a common return—mre 8 CON-
ductor common to all operatlnD‘—WIres, elec-
tric switches cut into said operating common,

magnets governing sald switches, a common |

wire connecting sald magnets with the pole
of said battery of opposn;e sign to the operat-
ing common, indicating- magnets salety-
magnets armatures common to said safety
and indicating magnets, contacts and wires
connecting said mawnets governing said
switches with the mdlcatmﬂ-wn‘es of their
respective units excepting when the safety-
magnets are energized, and means for con-
nectmﬂ the mdlcatmg—ere of a unit with a
maﬂnet governing an electric switch while
the Sa,fety—maﬂ'net of the unit is energized,
comprising an electromagneétic device gov-
erned by the operating-current, a wire load-
mg from said electromagnetic device to the
mdlcatmﬂ'—wme of an ad]acent unit, and an
electric switch for connecting said last-men-
tioned wire -with the indicating-wire of the
unit operated as soon as the indicating-mag-
net 1s energlzed and breaking such connec-
tion when said magnet i1s deénergized.

5. In combination with a source of electric
energy, a switch-motor, a controller, operat-
ing and indicating wires, a common return-
wire, a4 common 0pera,t1]:1fr-W1re safety-mag-
nets indicating-magnets, a signal, swna,l—
motor controller Operatmﬁ' and mdlcatmo
wires, an electric switch cut into the operat-
Ing common, 8 magnet governing said switch
and connected with the swnal—mdmatmg
wire and the battery when the signal 1s at
danger, an electromagnetic device actuated
by the operatmﬂ'—current when said safety-
magnet 1s energized, a wire connecting said
indicating-wire “of said signal with said elec-
tromagnetic device and a “switch actuated by
sald electromagnetic device to connect said
last-mentioned wire with the switch-indicat-

ing wire while current is on the safety-mag-

net, and actuated to disconnect said wires as
soon as current is cut off from said safety-
magnet.

Tn witness whereof I have hereunto set my
hand 1n the presence of two witnesses.

WILLIAM MACOMBER.

Witnesses:

A. W. MACOMBER,
. F. BraNomn.
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