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UNITED STATES PATENT OFFICE.

JAMES M. WALDRON, OF ENGLEWOOD, NEW JERSEY, AND JOHN P. COLEMAN, OF
EDGEWOOD BOROUGH, PENNSYLVANTA, ASSIGNORS TO THE UNION SWITCH &
SIGNAL COMPANY, OF SWISSVALE, PENNSYLVANIA, A CORPORATION OF PENN-

SYLVANIA. .

CIRCUIT-CONTROLLER.

1,362,205.

Criginal application filed December 12, 1917, Serial No. 2086,725.

Specification of Leiters Patent.

Patented Dec. 14, 1920.
Patent No. 1,300,307, dated April 15,

1919. Divided and this application filed October 30, 1918. Serial No. 260,235.

T'o all whom it may concern.:

Be it known that we, James M. War-
proN and Jorw P. Corzmax, citizens of the
United States, residing, respectively, at
Englewood, in the county of Bergen and
State of New Jersey, and at Bidgewood bor-
ough, in the county of Allegheny and State
of Penngylvania, have invented certain new
and useful Improvements in Circuit-Con-
trollers, of which the following is a specifi-
cation.

Our invention relates to circuit control-
lers, and particularly to circuit controllers
which are adapted for wuse in connection
with operating and controlling apparatus
for railway switches. o

Cne object of our invention is the pro-
vision of a novel and improved ecircuit con-
troller which may be governed by the switch
operating mechanism and by the two switch
rails separately, and which will insure that
one switch rall or the other, depending on
the position of the operating mechanism,
shall be closed against its stock rail in order
that the indication circuit may be closed.

The present application is a division of
our appication filed December 12, 1917,
Serial No. 206,725, for railway switch oper-
ating apparatus, which application has ma-
tured into Patent No. 1300807, granted on
April 15, 1919. :

We will describe one form of circuit con-
troller embodying our invention, and will
then point out the novel features thereof
in claims.

In the accompanying drawings, Figure 1
is a plan view showing one form of rail-
way switch and operating apparatus there-
for to which a circuit controller embodying
our invention may be applied. Fig. 2 is a
vertical longitudinal sectional view taken
on the line II—II in Fig. 1 locking in the
direction indicated by the arrows. Xig. 3
is a transverse vertical sectional view taken
on the line ITT—IIT of Fig. 1 looking in
the direction indicated by the arrows. Fig.

4 is a top plan view, with cover removed, of
a ecircuit controller C shown in Fig. 1 and
embodying our invention. TFig. 5 is a sec-
tional view taken on the line V—V of Fig.
4, looking in the direction indicated by the
arrows, the drum 28, however, being shown
in elevation. Fig. 6 is a sectional view

taken on the line VI—VT of Fig. 1 and of
Fig. 4 looking in the direction indicated
by the arrows, and showing the means for
operating a portion of the circuit controller
C. Tig. 7 is a sectional view talen on the
line VII—VII of Fig. 1 and of Fig. 4, look-
ing in the direction indicated by the arrows,
and showing the means for operating two
other parts of the circuit controller C.  TFig.
8 is a diagrammatic view showing one ar-
rangement of circuits which may be used
in connection with the circuit controller C
shown in certain of the preceding views.

Similar veference characters refer to sim-
ilay parts in each of the several views.

Before describing the circuit controller C,
we will explain certain parts of the switch
operating mechanism shown in Fig. 1, in
order that the codperation of the circuit
controller with this apparatus will be un-
derstood.

Referring first to Iig. 1, we have here
shown a railway switch comprising the
usual stock rails 1 and 12, and the usual
movable rails or switch rails 2 and 22, the
switch rails being rigidiy connscted for si-
multaneous movement by tie rods 24, 242,
etc. The points of these switch rails are
staggered longitudinally with respect to the
track, that is, the point of rail 2 is some
distance, preferably about 18 inches, in ad-
vance of the point of rail 27,

The movable rails of this switch are ac.
tuated by a switch operating mechanism
which, as here shown, is located wholly be-
tween the rails of the switch. Referring
now to Ifigs. 1, 2 and 3, this mechanism
comprises & base plate 4 carrying a number
ot upright studs 14 provided with rollers 5.
Between these rollers is a motion plate 3
which is arranged to reciprocate in a direc-
tion substantially parallel to the rails of
the track. This plate may be reciprocated
by any suitable means, this means as here
shown being a fluid pressure motor device
comprising a cylinder 6 and a piston 7,
the piston being operatively connected with
the motion plate 3 by means of a jaw 8 on
the motion plate and a button. 9 on the end
of the piston rod.

The motion plate 3 is provided with two
cam slots 10 and 10* spaced longitudinally
along theplate as shown in Fig. 1, the middle

55

60

65

70

75

80

85

90

95

100

108




10

15

20

]
[

30

35

40

ot
<t

60

65

2]

portionof eachslot being disposed at an angle
to the direction of momment of the plate,
and the end portions of each slot being par-
allel to this direction of movement. "These
two cam slots coop erate with two switch
rail operating memoer & and B whereby
reciprocation of the motion plate causes the
switch rails to be actuated. Hach operai-
ing member comprises a socket 16 attached
to the switch rail as nearly at the rail point
as possible, a vrod 11 having a head 112 at one
end which fits in the socket, a weak member
19 connected with the other end of the rod,
and two bars 17 and 18 aftached to member
19 and arranged to straddle the mot‘on plate
3, as shown most clearly in Fig. 3. Passing
through these two bars 17 and 18 is a pin
12 (see ¥Wig. 8) which carries a roller 13,
which roller is located in the corresponding
cam slot 10 or 10* and coacts therewith to
actuate the operating members A and B.
The operation of the mechanism is as
lows: When the motion plate 3 occupies
position in which it is shown in ig. 1, {
rollers 13 occupy the lefi-hand ends of
slots 10 and 10%, go that the switeh rails
locked in the positions in which they
shown. When the motion plate is shified
the left, no movement of the switch rails
takes place during the frst portion OL tl.'\
movement of the DLue because the “ims <>"f’
the slots are p*u‘(.Lle} to the direction of
plate movement; during the middle pm 101
of the movement of the plate, however, the
operating members A and B are shiftec
transver sehf with respect to the rails due ¢
the fmoular disposition of the middle par
of the cam slots, so that the switch rails ave
then shifted to the positions opposite to
those in which they are shown n Fig. 1
during the last portion of the move-nwué of
the motion plate, no movement of the
switch rails takes place, but these rails then
become locked in the positions to which they
have been shifted. The reverse operation

to
)w
[
o

of the switch rails takes place in a manner,

which is cbvious from the foregoing.
Inasmuch as the remaining pmts of the
switch o latmcr nechanism sh own in Figs.
1, 2 and 3 have nothing to do with the
structure and functions of the cirenit con-
troller C, no reference to such parts will be

made herein. This mechanism ig fully and
completely described, Lowever in our parent
applieation of which the present cage is u

division.

The circuit controller € iz m mmad on &
plate 25 (see Figs. 2, 6 and 7) which is at-
tached to the under side of base plate 4 by
bolts 25 'The controller comprises a box
26 attached to an overhanging part of the
plate 25, which box ig ¢ closed by a hinged
cover 27 (omitted from gome of bhﬂ wews)

Q

The box containg a drum 28 of insulsting
material journaled to oscillate in bearings

1,362,205

et DO

82 mounted in the walls of the box, and on
1e drum are two pairs of contact ‘nemlms

18
99, 29° and 30 30°.

W

Codperating Wlth these
contact » nembers are o plurahw of contact
fingers designated 31, 81%, 32, 324, 39" B3
3% and 33% which fingers arve ‘mounted in o
way Wl\lcb will be o\mamefl hereinafter.
"Fhe drum 28 is operatively connected with
the motion plate -‘3. to be rocked thereby, in
the fellowing mauner. The under surface of

the motion piate 3 is provided with (1 AN
groove 34 shaped as shown in Fig. 1, the

middle portion of this groove bomo harallel
to the dnecuon of movement of the plate
and the ands being at angles to this direction
as shown. C(o-acting mm this eam siot is
a Tollower 55 (Wiw 2 and 6) in the form
of a roller which is mf‘U‘lt od on g stud 30.
This stud 1s ca ’ued in onz end of an arm 37
the other end of which is attached to a jour-
nal pin 38 pivotally mounted on the hase
plate 4 (¥igs. 1 and 2). I will he seen,
theref.{pre, that reciproeation of the motion
p]ni‘e B wiil canse ()Q"nln.ion of the stud 36

arou nd the stud 38 as g center. This move-
ment of s‘Lud 36 causes 1‘ecipt’omi‘ion of a ba

39 (Figs. 1, 2 and 6) which is pivotally con-
Jeoted “with the stud 26 and which slides in
5 groove 40 in the plate 25. this m oove be-

ing wide enotgh, as shown in ﬁm. , to per-
mit of the :SIJOM lateral motion of tbe bar
to the fact that the movement of stud
26 is in an are of a circle. The end of the
bar 89 opposite to the stud 36 is provided
cth to form a rack 89* which meshes
h A <egm'\nml gear 41 attached to the
contact drum 28, so That reciprocation of the
bai canses oscillation of the drum about its
journals.

The parts of the drum operating appara-
’cm are o proportioned that contact mem-

rory 29, 29° ,01’ contact members 30, 80, are
contiguous to the free ends of cont%ct ﬁnoels
31 to SU, according as the motion plate 1s in
one extreme position or the other, that is,
according as the switch is locked in one ex-
treme posfcwn or the other. In Fig. 4 the
drum is shown in an intermediate po%-uion
wherein none of the contact members are
contignous to the contact fingers, in order
to illustrate all of the contact members in
this view

The four middie contact fingers 32, 32¢,

32P and 32° are consmnﬂ‘, in the path of the
drum-carried contact members, these fingers
(see Figs. 6 and 4) ] Jemg sttached to a block
42 of insuls ating materlal which is rigidly
attached to a frame 43, Whl“h frame in turn
js fis ed to the hottom of the controller
box 2

The outer pair of contacts 31, 31* is, how-
ever, so mounted that these contacts may be

soised out of the path of their codperating
cdrum-carried contwct members, and the other
outer pair of fingers 83, 33* are mounted in
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a similar manner. The fingers 31, 31* (see
Hig. 7) are mounted on a block 44 of insu-
lating material which is attached to a frame
45 mounted to swing about a rod 46 carried
in the controller box. This frame is biased
by a spring 49 to such position that the fin-
gers are in the path of the drum carried
contact members, but may be raised out of
such position against the action of the spring
by a tappet 47 which is controlled as herein-
after explained. Fingers 33 and 33° are car-
ried by a block 44* (Fig. 4) which is piv-
otally mounted and controlled in the same
manner as block 44.

The tappet 47 for fingers 31, 31* and the
corresponding tappet (not shown) for the
other movable fingers, are controlled by the
two movable switch rails 2 and 2* respec-
tively, this control being through the me-
dium of two slide bars 48'and 50 (Figs. 1, 2,
5and 7). Bar 48 is connected directly with
switch rails 2 by a rod 51, while bar 50 is
connected with a rod 52 which turns back
on itself and is attached to rail 2*. The two
bars 48 and 50 reciprocate in slots 53 and
54 respectively in the plate 25, and pass di-
rectly under the two tappets 47. These two
bars are provided with V-shaped transverse
grooves 48* and 50* respectively (IFig. 7)
which coact with the V-shaped ends of the
corresponding tappets 47. When a tappet
47 is in the groove of its corresponding bar,
the contact fingers controlled by such tappet
are in the path of the drum-carried contact
members, but when the bar is moved so
that its groove does not register with the
tappet, the tappet raises its fingers ont of
the path of the contact members. The rods
51 and 52 which connect the bars 48 and 30
with the switch rails are adjustable for
length, so that the proper relation may be
secured and maintained between the switch
rails and the contact fingers.

The slide bars 48 and 50, and the grooves
48* and 50* in these bars, are so arranged
that the groove in bar 48 registers with the

corresponding tappet 47 only when switch’

rail 2 1s tight against its stock rail 1. If the
motion plate 8 is then in the positicn for
locking this rail in such position, contact
members 29 and 29* are contiguous to fingers
31 and 31®, so that the contact between these
members and fingers is closed. Similarly,
the groove 50* in bar 50 registers with the
tappet for fingers 33 and 33* only when
switch rail 2* 1s tight against stock rail 1=,
whereby if the motion plate 3 is then in cor-
responding locking position these fingers en-
gage with contact members 80 and 30:. In
other words, when the motion plate and
switch coincide in position, one pair of con-
tact fingers 31 or 33 engages the correspond-
ing pair of contact members 29 or 30, and the
other vair of fingers is raised out of the path
of its corresponding contact members. Then

a

if the switch rails should be moved while the
motion plate remains stationary, the fingers
which engaged their contact members would
be raised away from such members; and if
the motion plate should be moved while the
swiich rails remain stationary, the drum 28

“would move the contact members away from

the fingers which are down. Engagement of
a pair of contact fingers with a pair of con-
tact members, then, requires coincidence of
motion plate and switch rails in locked posi-
tion, and one pair of contacts or the other is
closed depending on whether the switch 1s
in one extreme position or the other.

The operation of the circuit controller C
by the switch and switch operating mecha-
nism is as follows: When the motion plate
and the switch rails are in the positions
shown in Fig. 1, the drum 28 occupies the
position in which it is shown in Figs. 6 and
7, and contact fingers 81 and 81* are down
so that these fingers are in engagement with
drum-carried contact members 29 and 29=
Assume now that the motion plate 3 is
shifted to the left, as viewed in Fig. 1 to re-
verse the pesition of the switch. During
the first part of this movement, no motion of
the switch rails takes place, because of the
parallel end portions of the cam slots 10 and
10*, but during this first portion of the
movement of the motion plate (while the
switch is being unlocked) the circuit con-
troller drum 28 is shifted to its middle posi-
tion wherein none of the contact members
carried thereby are contiguous to the contact
fingers.  This movement of the drum is,
of course, due to the inclined end portion
of eam groove 34, which operates the slide
bar 39 (Fig. 6). All contacts in the cir-
cuit controller are now open and will re-
main open as long as the roller 85 occu-
pies the straight middle portion of the cam
slot 34.  The switch rails are then shifted
by the further movement of the motion plate
3, and when this shifting is completed, that
is, after the end portions of the cam slots
have reached the vollers 13, the circuit con-
troller drum 928 is shifted through the re-
mainder of its stroke (while the switch is
being locked, so that contact members 30
and 30* are contiguous to contact fingers 83
and 332 Tf the switch rails have completed
their movement in response to the move-
ment of the motion plate, contact fingers 33
and 33> will be released by the registry of
slot 50 in slide bav 50 with the tappet 47
which controls these fingers, so that these
fingers will then fall into engagement with
cheir contact members 30 and 802 The firs®
part of the movement of the switch rails,
of course, raised contact fingers 81 and 31=
out of the path of contact members 29 and
29%, but this is immaterial so long as the
mechanism operates in the manner intended,
because these contact members were shifted
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out of engagement with their contact fingers
before the movement of the switch rails be-
oan {during the unlocking of the switch).

Referring now to Fig. 8,1 have hereshown
one wrangement of circuits which may be
used in conjunction with the circuit con-
troller C shown in the preceding views. KX
and K® represent the usual indication mag-
nets included in an interlocking machine,
which magnets govern the movements of the
lever, which in turn governs the switch op-
erating mechanism. SY and S® are two sig-
nals governing traffic through the switch.

Tndication magnet XY is controlled by
a circuit from battery B through contact
finger 2. contact member 29°, finger 317%
magnet XY, to battery B. This circuit is
closed when the drum 28 is in the position
shown in the drawing, provided that finger
31 is in engagement with member 29%;
that is, provided that finger 31* is in engage-
ment with member 29°: that is, provided
that the gwitch rails are in the extreme po-
sition corresponding to the position of the
motion plate 3. The cirenit for the signal
&Y jg from battery B through contact finger
322, contact member 29, finger 31, operafing
mechanism of signal SN to battery B.

When the motion plate and the switch are
veversed in position, contact members 30
and 300 will engage with fingers 32°, 32°,
33 and 38, so that indication magnet K&
will become energized and the circuit for
the signal S® will be closed at the circuit
controller C

In the event that a train trails through
the switch, there is nothing to resist the
movement of the closed rail except the
operating connection 17—11, and this con-
nection includes the weak member 19 which
vill vield and so will permit movement of
the rail without disturbing the other parts
of the apparatus. The movement of the rail
will shift the corresponding slide bar 48 or
50, and so will elevate the corresponding
contact 31 or 83 to open the circuit of the
signal which pertains to the rail that is
opened by the trailing movement.

It is understood, of course, that the cir-
cuits for the indication magnets and for the
signals will usually be governed by appa-
ratus other than that shown in Fig. 8, but
inasmuch as such other apparatus forms no
part of our present invention it is elimi-
nated from this view in ovder to simplify
the drawing.

Although we have herein shown and de-
scribed only one form of circuit controller
embodying our invention, it is understood
that various changes and modifications may
be made therein within the scope of the
appended claims without departing from
the spirit and scope of our invention.

1,362,205

Having thus described our invention,
what we claim is:

I. A circuit ‘controller for use in combi-
nation with a railway switch and mecha-
nigm for operating said switch, comprising
a drum mounted to oscillate and operatively
connected with the switch operating mecha-
nizm, contacts carried by said drum, two in-
dependently movable sets of contact fingers
cobperating with said drum contacts, and
means connected with the movable rails of
the switch for lifting one set. of fingers or
the other away from said drum contacts ac-
cording as the switch oceupies one position
er the other.

2. A circuit controller for use in combi-
nation with a railway switch and mecha-
nism for operating said switch, comprising
a drum carrying two sets of contacts, two
sets of contact fingers codperating with said
drum contacts, means interposed between
the switch operating mechanism and said
drnm for oscillating said drum so that one
set of contacts or the other is brought into
contignity with the contact fingers accord-
ing as the switch is locked in one extreme
position or the other, and means interposed
between each switeh rail and said sets of
fingers for permitting one set or the other
to rest on the drum contacts according as
the switch rails occupy one extreme position
or the other.

3. A circuit controller for use in combina-
tion with a railway switch and mechanism
for operating said switch, comprising =a
drm operatively connected with the switch
operating mechanism, two contact fingers
¢ne for each movable rail of the switch, said
Jdrum carrying two contacts one or the other
of which is brought into contiguity with
its respective finger according as the operat-
ing mechanism occupies one extreme posi-
tion or the other, and means interposed be-
tween each movable switch rail and the
corresponding contact finger for raising each
finger out of the path of its drum contact
except when such rail is fully closed against
its stock rail.

4. A circuit controller for use in combina-
tion with a railway switch and mechanism
for operating said switch, comprising two
contact fingers, a drum operatively connect-
o with the switch operating mechanism and
exrrying two contact members one for each
finger and one or the other of which mem-
herss is brought into contiguity with its cor-
responding finger according as -the mecha-
nism occuples one extreme position or the
cther, and means operatively connected with
the movable rails of the switch for holding
«aid fingers out of the path of the contact
members and for permitting one finger or
the other to fall into the path of its corre-
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sponding member only when the switch oc-
cupies one extreme position or the other.

5. A circuit controller for use in combina-
tion with a railway switch and mechanism
for operating said switch, comprising two
contact fingers, a drum operatively connect-
ed with the switch operating mechanism and
carrying two contact members one for each
finger and one or the other of which mem-
bers is brought into contiguity with its cor-
responding finger according as the mecha-
nism occupies one extreme position or the
other, and means operatively connected with
the movable rails of the switch and acting
to hold said fingers out of the path of said
contact members and to allow one finger or
the other to fall into the path of the corre-
sponding member when the switch occupies
one extreme position or the other, the con-
tact member which is brought into con-
tiguity with a contact finger for each ex-
treme position of the mechanism being the
one which corresponds to the finger which is
allowed to fall into the path of its member
when the switch occupies the extreme posi-
tion corresponding to the position of the
mechanism.

6. A circuit controller for use in combina-

S

tion with a railway switch and mechanism
for operating said switeh, comprising two
contact fingers, a drum operatively connect-
od with said mechanism and carrying two
contact members one for each finger and one
or the other of which members is brought
into conbiguity with its corresponding fin-
ger according as the mechanism occupies one
extreme position or the other, and means op-
eratively connected with the movable rails
ot the switch for holding said fingers out of
the path of said contact members and acting
when the switch occupies the extreme posi-
tion corresponding to the position of the op-
erating mechanism to allow the finger to
which a contact member is then contiguous
to fall into the path of such member.

Tn testimony whereof we affix our signa-
tures, each in the presence of two witnesses.

J. M. WALDRON.
JOHN P. COLEMAN.

Witnesses as to Waldron:
JorN HoNBOKER,
Hagrry JACKSON.

Witnesses as to Coleman:
A, FrrmaN WEGNER,
E. P. Crum.
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