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UNITED STATES

1,848,171

PATENT OFFICE

. CHARLES LUDWIG HANEL, OF JACKSON HFIGHTS, NEW YORK, ASSIGNOR TO SIGNAL
. ENGINEERING & MANUFACTURING COMPANY, OF NEW YORK, N. Y., A CORPORA-

TION OF MASSACHUSETTS

VARIABLE ELECTRICAL CIRCUIT CONTROLLING DEVICE

Application filed December 8, 1929Q Serial No. 412,147,

The present invention relates to electrical
‘circuit controlling devices and has for its
object to provide a circuit controlling device
that is particularly characterized by its abil-
ity to variably control the energization of
multiple electrical circuits, both as to the
sequence of operation and as to the period of
such energization.

The device of the present invention is par-
ticularly adapted for use in controlling the
separate operation of various current con-
suming devices such as signals, or signs, in
the operation of which it is desirable to have
some variation both in the sequence in which
the current consuming devices are energized,
as well as in the different periods of time dur-
ing which the energization is effected, the de-
vice maintaining any given sequence or tim-
ing when once it has been adjusted and being
adapted to repeat its operation automatical-
ly as long as it is energized. The control of
~advertising signs or warning signals at a rail-

- read crossing are obvious uses of the present

. pear from the following description wit,

- parts shown in Fig. 1.
35

invention, although it is susceptible of other

uses, all as will hereinafter more fullK ap-

ref-

erence to the accompanying drawings, in
. which— . : _

. Fig. 1is a view in front elevation of a de-

0 vice embodying the present invention, parts

‘being broken away to show details. -
Fig. 2 is a plan view of a portion of the

Fig. 8 is a view in side elevation of the de-
vice shown in Fig. 1, looking from the right
hand side. : I

Fig. 4 is d view in front elevation similar.to
Fig. 1 illustrating the parts of the device in

40 different positions.

4 TFig.6isa

Fig. 5 is a diagrammatic view illustrating

the electrical circuit connections of the device -

with relation to the control of current con-
suming devices. _ N
fragmentary view based on Fig.

“the beam 11 and the pivoted
- bar 8, cross beam 11 and spring 14 are in ef-

2 showing the device set o give a different -

operating sequence. .
Like reference characters refer to lik/e parts
in the different figures. /
.Referring to the drawings, the device con-
sists of a base 1 providing upwardly extend-

50

ing spaced standards 2, 2 supporting at their .
top a hollow rectangular frame 3 preferably

composed of insulating material, as indicated
by the sectioning in Fig. 1. Each standard
2 carries a magnetic yoke 4, U-shaped in form,
the shorter leg 4a of each yoke being sur-
rounded by a winding 5. ’T{
the longer leg 45 of each yoke provides a
pivot 6 for an armature 7 and it is evident
from: Fig. 1 that the,ma%netic structure just
describeg is duplicated for each standard 2.
A bar 8 is pivotally mounted midway be-
tween the standards 2 on a shaft 9 supported
at its ends in bearings 10 provided b{ the base
1, the axis of the shaft 9 being parallel to the
pivotal axesof the armatures 7,7. The bar 8
carries midway between its supports by the
bearings 10, a cross beam 11 which extends
equally on opposite -sides of the shaft 9
through the standards 2 and is symmetrical-
ly disposed with respect to the armatures 7, 7.
The cross beam 11 terminates at its'ends just

‘below the armatures 7, 7 and each armature
"7 is adapted to be yield'in%ly connected to the

cross beam 11 by means of a link 12 pivotall
connected to the armature at its outer end.

-The lower end of each link 12 provides a

in

13 around which is hooked one end o? a
spring element 14 paralleling the cross beam
11 and clamped at its middle portion between
Ear 8 so that the

fect one member, although the sging 14 may
be flexed independently of the beam 11.
In the position of the parts shown in Fig.

1, it has been assumed that the right hand

e lower end of

56
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winding 5 has been energized through cir-

cuit connections which will: be hereinafter
described, thereby attracting the right hand
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armature 7 into engagement with the lower
end of the short leg 4a of the core 4. In this
position of parts, the upward movement of
the armature 7, spring 14 and beam 11 hav-
ing been completed, the spring element 14
is parallel with the cross beam 11 through-
out its length, and the left hand winding
5 at that time being deenergized, the left
hand armature 7 is maintained away from

the short leg 4a of its core 4. It will be ap-

parent however that should the ‘right-hand
winding 5 be deenergized and the left hand
winding 5 be energized, then the left hand
armature 7 will be drawn upwardly about
its pivot 6 and so flex the left hand portion
of the spring element 14 away from the rigid
left hand portion of the cross beam 11, as
indicated in dotted lines in Fig. 1. When
this occurs, the cross beam 11 1is subjected
to a force tending to turn it in a clockwise
direction about the axis of the shaft 9 and
since the pull of the left hand armature 7
is also transmitted to the bar 8 through the
spring 14, the bar 8 will tend to turn until
the parts occupy the position shown in Fig.
4, with the cross beam 11 and spring 14 again
in parallel relation although having an in-
clination opposite to that shown in Fig. 1.
In the above described swinging of the cross
beam 11, it is obvious that turning move-
ment of the bar 8 in either direction does
not occur coincidently with movement of
either armature 7 and the manner in which
turning movement of the rocker bar 8 is
controlled so as to always function uniform-

. Iy will next be described.

40
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" the pin 13 lifting the

As best shown in Fig. 1, the rocker bar

'8 provides an arm 15 extending upwardly

between the standards 2 into the space 16
provided’ by the insulating frame 3, the arm
15 terminating in a toothed sector 17. The
teeth of thesector 17 are in engagement with
a pinion 18 mounted on a shaft 19 mount-
ed between.a bracket 20 and plate 20¢ ex-

tending above the insulating frame 3, as

shown in Fig. 8, the plate 20a being broken
away partly in Fig. 1. ‘The shaft 19 also

- carries an escapement wheel 21 turnable with

the pinion 18, the teeth 22 of the wheel 21
being adapted to be engaged by pins 23 on
a double pawl 24 pivotaﬁy mounted on a
shaft 25 carries by the bracket 20 above and

" parallel to the shaft 19. The pawl member
.24 has turnable therewith oppositely extend-

ing rods 26, 26 carrying weights 27 adjustable
on the rods 26, it being obvious that the
weights 27 acting on opposite sides of the
shaft 25 will tend to assume a horizontal
position in balance as shown in Fig. 1. How-
ever, should the left hand armature 7_be
attracted by energization of “its winding b5,

the upward flexure of the spring 14 caused by’
free end of the spring

will impart a turning imovement to the rock-

-er bar 8 with resulting swinging movement

1,848,171
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of the sector arm 15 from left to right, as
viewed in Fig. 1. _

As the arm 15 starts to swing, its sector
17 starts to rotate the pinion 18 which ro-
tative movement is transmitted to the escape-
ment wheel 22 in a counterclockwise direc-

tion. When this occurs, one of the teeth 22

engaging the left hand pawl pin 23 turns
the pawl 24 about its pivot thereby swingin
the alined rods 26 out of their horizonta
osition. Therefore, when the tooth engag-
ing the left hand pin 23 releases the pin, the
unbalanced force of the left hand weight 27,
then in the dotted line position swings the
pawl 24 in the opposite direction, thereby
permitting the escapement wheel 21 to turn
through the space of another tooth under
the urge of the sector arm 15 upon which a
foree is exerted by the flexed spring 14. Ob-
viously, the above described functioning of
the escapement movement will continue with
resulting oscillation of the pawl 24 until the
rocker bar 8 has been turned enough to bring
the left hand portion of the cross beam 11
into alinement with the spring 14, in which
position the left hand armature 7 has com-
pleted its upward movement as indicated in
full lines in Fig. 4. By this functioning of
the escapement movement, it is obvious that
following the attraction of either armature 7
by energization of the corresponding wind-
ing 5, the rocker bar 8 will be swung from
one extreme position to the other with a slow
measured turning movement governed by the
oscillation of the pawl 24 so that a consid-
erable time will elapse between the energiza-
tion of a winding 5 and the completion of
the resulting turning movement of the rock-

‘er arm 8. The manner in which this meas-
‘ured turning movement of the rocker bar 8

is utilized to control the making and break-
ing of a number of electrical circuits in a

.given sequence, as indicated diagrammati-

cally in Fig. 5, will next be described.

As best shown in Figs. 1 and 3, the rocker
bar 8 carries an insulating plate 28 upon
which are mounted a plurality of npwardly
extending arms 29, 29a, 295, 29¢, 294, and 29e,
with which are associated a series of resilient
contacts 30, 30a, 30b, 80¢, 304 and 30e, and
since the arms 29, 29a, etc. and the contacts 30,
30a, etc. are identical, the construction and
functioning of only the arm 29 and contact 30

“will be described in detail. The arm 29 pro-

vides a notch 31 for receiving one end of a
tongue.32 which, as $hown in Fig.3 forms part
of the contact member 30, the tongue 32 ex-
tending nearly to the free end of the contact at
its junction with spaced parallel fingers 33,

-the ends of which are anchored to the arm 29

at the lugs 33¢.” When the rocker bar 8 carry-
ing the arm 29 is in the position shown in Fig.
1, with the arm 29 inclined to the left of a
vertical plane #—a.passing through the axis
of the rocker bar shaft 9, the resilient central
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tongue 32 exerts a thrust tending to hold the
contact 30 in close engagement with a station--
ary contact 34 which is spaced from another
stationary contact 35. The particular con-
struction of the tongue 32 and fingers 33
carrying the contact 30 form no part of the
present invention and is fully shown and de-
scribed in my copending application Serial
No. 291,441 filed July 9, 1928, although I -
preferably employ contacts of thistype in the
present mechanism in order to secure proper
cooperation between the movable contact 30

- and its associated spaced stationary.contacts

15
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34 and 35. .

Let it now. be assumed that the left hand
winding 5 is energized to attract its arma-
ture 7 thereby flexing the spring 14 upwardly,
as indicated in dotted lines in Fig. 1. This
flexure of the spring 14 tends to turn the rock-
er bar 8 about its axis in a clockwise direction
but, as previously pointed out, the turning
movement of the rocker bar 8 takes place
slowly owing to the functioning of the escape-

‘ment device.. As the bar 8 starts to turnin a

clockwise direction, the arm 29 swings to the-
right from the position shown in Fig. 1 carry-
ing with it the tongue 32 and when the apex
of the notch 31 in the arm 29 moves past-a
line joining the point of engagement between
the contacts 30 and 34 and the points of at-
tachment of the fingers 33 to the arm 29, the
thrust of the tongue 82 quickly throws the
contact 30 to the left into engagement with

the stationary contact 35. Asthis occurs, the

reaction of the tongue 82 on the bar assists
the flexed spring 14 in completing the turning
movement of the rocker arm 8 under the con-
trol of the escapement so that the bar 8 finally
moves to the position shown in Fig. 4 wherein
the contact 30 is held closely in engagement -
with the stationary contact 85 by the thrust of
the tongue 32 which is then acting oppositely
with respect to the position shown in Fig. 1.
Referring now to Fig. 2, it will be seen that

“in addition to carrying the pair of spaced sta-
-tionary contacts 34 and- 35, the insulating

frame 3 also carries a plurality of other pairs

of contacts 34a, and 35a, 34b and 355 etc. cor-

responding to the number of arms 29, 29¢ etc.
carried by the rocker bar 8. It will also be
noted that the several pairs of contacts 84
and 35, 34a and 35a, 8456 and 35b etc. are’
spaced apart different distances so that the

~contacts 30, 30a, 30b etc. associated with the

arms 29, 29a, 29 etc. ate adapted to be moved
at spaced intervals as the rocker bar 8 is
turned from one extreme position to the

" other, as shown in Figs. 1 and 4. In other

.0

words, when once the turning movement of
the rocker bar 8 has been initiated by ener-

gization of the left hand winding 5 and the,
-resulting flexure of the left hand portion of

the spring. 14, the resulting measured turn-
ing movement of the. rocker bar 8 together

S with the arms 29, 29a; 293 etc. will cause the

3

fingers 32 to move the contacts 30, 30a, 305 .
etc. in a regular sequence determined by the

spacing between the various pairs of station~ . °

ary contacts 34 and 35, 34a and 35a, 340 and
356 etc. Asshown'in i?‘ig. 2 this spacing be-
tween the pairs of stationary contacts is pro-
gressively smaller beginning with contacts 34
and 35, so that it is obvious that the inclina-

70

tion of the resilient fingers 32 for the posi-

tion of Fig. 1 is greatest for the contact 30
and smallest for the contact 80e. As a re-
sult the contacts 30e, 30d, 30¢, 305,,30a and 30
are moved in the order named, as the rocker
bar 8 turns from the. position shown in Fig.
1 to the position shown in Fig. 4.

- As previously pointed out, the present in-
vention also contemplates means whereby the
operation of the circuit controlling devices
may be varied and to this end the contacts 34
and 35, 34e and 35 etc. are all longitudinal-
ly adjustable in the insulating frame 3. - As
shown, this adjustment can %e readily ob-
tained by threading portions of the contacts
34 and 85 into suitable metallic bushings 36
provided by the frame 3, each contact 34 and
35 providing lock nuts 37 whereby they may
be secured in any desired position. By ad-
justing the several sets of contacts 34 and 35,

(3
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34a-and 35a etc. it is readily possible to vary -

the sequence of operation of the contacts 30, .
30a etc., as .desired and the advantage o
such adjustment in controlling electrical cir--
cuits and current consuming devices will next
be pointed out with reference to -the dia-.
grammatic showing of Figs. 5 and 6. Re-
rf’erring to Fig. 5, the operating windings
5, b are indicated as each having one termi-

95

100

nal connected to the plus side of a suitable

source of electrical energy indicated ‘at 38
through a knife switch 39. The other ter-
minal of the left hand winding 5 is con-
nected to the stationary contact 34, while
the other terminal of the right hand wind-
ing 5 is copnected to the left hand stationary
contact 35. The arm 29 carrying the con-
tact 30 which cooperates with stationary con-
tacts 34 and 35 is connected to the minus
side of the source 38 so that should the knife
switch 39 controlling the connection to the
source 38 he closed with the parts occupyin
the position shown in Fig. 1 and indicate
diagrammatically in Fig. 5, it is evident that
the left hand winding § will be energized, the
current then flowing from the stationary con-
tact 34 to the 'movaﬁle contact 30 as indicated
by the heavy circuit lines and arrows. .
With the left hand winding 5 energized,
the turning movement of the rocker bar 8 is
initiated although current continues to flow
through the left hand winding 5 as this move-
ment progresses under the control of the-
escapment device. Since aspreviously noted,
the spacing between the stationary contacts
34 and 35 is greater than the spacing between

any other pair of contacts 34a and 35b etc. :-:
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it is obvious that the several conticts 80,
30d, 30c, 305 and 30a will be snapped over in
the order named before the contact 30 is

finally separated from the contact 34. When

the contact 30 is finally moved into engage-
ment with the stationary contact 85 upon
completion of the turning movement of the
rocker bar 8, the left hand winding 5 is de-
energized while the circuit of the right hand
winding is completed through the contact
35, as indicated by the dotted circuit lines
and arrows in Fig. 5. At this time, of course,

‘the other contacts 30a to 80¢ inclusive are-

all then in engagement with the left hand se-
ries of - stationary contacts 35a to 3be in-

“clusive. Therefore upon energization of the

right hand winding 5, the rocker bar 8 starts
its turnin% movement %1 a-counterclockwise

rom the position shown in Fig. 4
so that the contacts 30a to 30e¢ inclusive are
operated in the same order in the reverse di-

- rection before the contact 30 is again moved

back into engagement with the contact 34 to
again-energize the left hand winding 5. Ob-
viously then, so long as the knife switch 39
is closed the rocker bar 8 will be oscillated
back and forth with a measured movement,
each complete oscillation thereof causing all

_ of the contacts 30 to 80¢ inclusive to be moved

30

-

40

in the same sequence first from the contacts
34, 34a, 34b etc. to the contacts 35, 35a, 850
etc. and then in the reverse direction.

For purposes of illustration, the two se-
ries of contacts 34¢ to 34e inclusive and 854
to 85¢ inclusive aré shown connected to the

plus side of the source 38 through current’

consuming devices such as lamps 40, although
it is to be understood that other types of cur-
rent consuming devices. can be employed.
The contacts 30a to 80¢ inclusive are shown
as-being connected in parallel to the minus
side of the source 38 so that with the connec-
tion shown, the series of lamps 40 at the
right will be illuminated in a given sequence
independently of the lamps 40 connected a%
the left. Obviously, many variations can
be made in the circuit connections from the

_contacts 84 and 85 and as previously pointed
out the sequence of the energization of these

contacts can be altered ‘as desired by varying

" the distances between each pair of contacts

84¢ and 85a, 345 and 35b etc. as indicated in

_ the fragmentary showing of Fig. 6 in which

B2
-l

]

the sequence of movement is 30d, 30e, 300,
30c, and 30a. When making such variations
between these contacts the only essential re-
quirement is that the space between the con-

tacts 84 and 85 which are connected to the

windings 5 shall be greater than the space be-
tween any other given pair of contacts 34a
and 35a, 345 and 355 etc.

From the foregoing then it is apparent
that by my invention I have provided an ex-
tremely effective electrical circuit control-
ling device that is adapted to bring about the

1,848,171

energization, or deenergizution, of suitable
current consuming devices in any desired se-
quence, the period of energization of each
current consuming device also being adjust-
able within a given range. :

I claim—

1. In a device of the class described, the
combination with a pivotally mounted mem-
ber and a plurality of stationary contacts ar-
ranged at different distances from the pivotal
axis of said member, of a plurality of con-
tact fingers carried by said pivoted member
having contacts thereon at equal distances
from the axis and means to procure a uni-
form turning movement of said member to
cause engagement of said contacts on the
fingers with said stationary contacts in a se-
quence determined by the different distances
of said stationary contacts from the said piv-
otal axis. :

2. In a device of the class described, the -

combination with an oscillatory member and
a plurality of pairs of stationary contacts dis-
posed at different distances from each other,
of a plurality of contact fingers carried by
said oscillatory member having contacts
thereon at substantially equal distances from

‘the axis of oscillation adapted to engage said

contact members in a sequence determined b
the spacing therebetween in response to oscil-
latory movement of said member.

3. In a device of the' class described, the
combination with a pivotally mounted mem-
ber having a plurality of contact fingers
mounted thereon, a plurality of stationary
contacts arranged at different distances from
the pivotal axis of said member and means
to procure a slow turning movenient of said
member, of means for mounting said fingers
on said member in such a manner that said
fingers are moved with a quick motion into
engagement with said stationary contacts in
a sequence determined by the different dis-
tances of said stationary contacts from said
pivotal axis,

4. In a device of the class described, the

combination with a pivotally mounted mem-
ber carrying a plurality of yieldable contact
arms and means for biasing said pivotally
mounted member in one direction about its
axis to maintain said contact arms against
fixed contacts in different degrees of flexure,
of means for imparting a slow turning move-
ment of said pivotally mounted member in
the opposite direction for causing said con-
tact arms to be disengaged from said fixed
contacts in a sequence determined by the dif-
ferent degrees of flexure of said yieldable
contact arms.

5. In a device of the class described, the
combination with a pivotally mounted mem-
ber carrying a plurality of yieldable contact
arms and means for biasing said pivotally
mounted member in one direction about its
axis to maintain said contact arms against
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fixed contacts in different degrees of flexure, -
“of means for exerting a force tending to turn
said pivotally mounted member in a direc- -
tion opposite to that in which it is biased and’

6 an escapement device cooperating with said
pivotally mounted member to cause turning
movement in response to said force to take

glace slowly, whereby said contact arms are
isengaged from said fixed contacts in a
10 sequence determined by the different degrees

- of flexure of said contact arms.

CHARLES LUDWIG HANEL.
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