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1

This invention is concerned with a new multi-
contact switching device and with circuits con-
trolled thereby.

The principal object of the 1nvent10n is to pro-
vide a switching device comprising a plurality of
contacts or sets of contacts, a single impulse-
responsive driving or stepping magnet, and
means controlled by such magnet responsive to
impulses delivered thereto for successively in-
dividually actuating said contacts or sets of con-
tacts.

Another object is to provide a switching de-
vice as indicated in the preceding paragraph,
wherein the successively actuated contacts or
sets of contacts remain in actuated position, to-
gether with means for simultaneously restoring
all actuated contacts or sets of contacts to a
normal position.

Still another object is to provide in the new
switching device coacting control means whereby
the operative actuation of each contact or set
of contacts causes operatively effective release or
opening of the circuit connections established by
the actuation of the preceding contact or set of
contacts.

In accordance with other objects and features,
the new device may be used for numerous pur-
poses and operations required in communication
systems, signalling systems and various control

systems and the like. For example, the new de- o

vice may be used to operate as a counting chain,
or as a stepping switch to perform the functions
of a selector, or as a position indicator or the
like. In short, the new device may be employed
wherever it is desired to bring about successive
operative actuation of contacts for switching,
signalling or desired confrol operations which
heretofore required either a plurality of indi-
vidual relays or switching mechanism such .as
pawl and ratchet stepping switches, or both.

The new device is structurally of utmost sim-
plicity- and yet adapted to perform complex
switching functions. Mechanical - elements,
‘which are subject to wear and tear, such as pawls
and ratchets and the like, have been eliminated,
thus facilitating manufacture, lowering the cost
of a unit and contributing to longer, useful life
and accurate operation throughout the life of
the device. The structural simplifications also
contribute toward s1mp11ﬁcat10n of circuits in
which the device is used.

The ‘objects and features intimated above, as
well-as additional cbjects and features, will be
brought out in the course of the detailed deserip-
tion which is rendered below with reference to
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2
the accompanying drawings.
ings,
Fig. 1 shows a diagrammatic front elevational

In these draw-

_view of an embodiment of the new switching de-

vice;

Fig. 2 is an elevational end view of the switch-
ing device as seen from the right of Fig. 1;

Fig. 3 represents a diagrammatic top eleva-
tional view of the switching device;

Fig. 4 shows. a section through the frame or
housing of the switching device taken approxi-
mately along line 4—4 in Fig. 3, looking in the
direction of the arrows;

Figs. 5, 6 and 7 are examples of counting chain
circuits in which the switching device, Figs. 1-4,
may be used;

Figs. 8, 9 and 10 illustrate fractional views of
a modification, the representation in these fig-
ures being generally analogous to that presented
in Figs. 1, 2 and 3, respectively;

Fig. 11 is a diagram to aid in explaining the
coaction of certain control means employed in
the embodiment illustrated in Figs. 8 to 10 for
operatively releasing or opening a contact or set
of contacts incident to the operative actuation
of the succeeding contact or set of contacts;

Figs. 12, 13 and 14 represent fractional views
of a further modification, the showing in these
fisures being similar to that presented in Figs.
8, 9 and 10, respectively;

Fig. 15 shows in diagrammatic form essential
parts of certain contacts and actuating members
to aid in explaining the coaction of contact con~
trol means employed in the structure illustrated
in Figs. 12, 13 and 14; and

Fig. 16 is a circuit diagram showing the use of
the new switching device as a selector.

The drawings are not to scale and are in-
tended for illustrative and explanatory purposes
only. Like parts are numbered alike throughout
the drawings. Known details and elements will
be referred to only to the extent required to con-
vey an understanding of the invention.

The embodiment shown in Figs. 1-4 comprises
a generally rectangular casing or frame having
a front wall 25, top and bottom walls 26 and 21,
and end walls 28 and 29. The frame may be
made of any desired and suitable material, e. g.,
of -an insulating material, as shown, or of suit-
able sheet material, if desired. On the front

.wall 25 are mounted a desired. number of con-

tact sets generally indicated by numerals i—I1.

It will be understood that more or less sets of
contacts may be provided, as desired, and that
the. contact spring combination in each contact
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set may be as desired or required. The contact
spring combination shown in the drawings has
been adopted for convenience and is not intended
to indicate any particular limitation. .

In the case assumed in Figs. 1-4, each set o
contacts {—I1 comprises three springs such as
20—21—22 shown in Figs. 2 and 4 in connection
with the first contact set generally indicated at
i, forming a break-make contact combination.
The springs are mounted in the form of the usual
pile or stack, and spring 21 in each pile is the
contact control spring which is operatively dis-
placed relative to springs 21 and 22. Each of
the remaining sets or piles of contacts is as-
sumed to form a like combination. The contact
springs may be of the well known type used in
signalling and switching relays.

On the top wall 2% of the frame are mounted
a plurality of resilient members forming control
or locking fingers, one for each set of contacts
{—I11. Pinger 39 is the control or locking finger
associated with the set of contacts indicated at
I; finger 31 is the contrel or locking finger for
contact set 2; and the members 32—49 are in
like manner associated with and operate as con-
trol or locking fingers for the contact sets 3—11,
respectively. These control or locking fingers
30—40 extend forwardly from a strip 41 which is
suitably secured cn theé top wall 26 of the cas-
ing by means of a member £2. The strip 41 and
its fingers 38—40 may be made of suitable re-
silient material, for example, Phesphor-bronze.
Each finger at its free end may he provided with
an insulating member or, alternatively, the strip
A1 may be dispensed with and the fingers 35—40
may be individual elements mounted on the top
wall of the casing, as shown, and, if required,
suitably insulated therefrom. It is assumed in
the drawings that the locking fingers extend from
the common strip 4! and that each contact con-
trol spring, such as the spring 21, is provided with
an insulating cap or sleeve 43 for coaction with its
associated control or locking finger.

Each control or locking finger rests normally
on top of the middiemost contact spring or con-
trol spring of its associsted sets of contacts, as
indicated ih Fig. 2, showing the finger 38 resting
on the insulating member 43 secured to the free
end of the spring Zf. If it is assumed that the
contact spring 21 is flexed or moved forwardly,
counter-clockwise as seen in Fig. 2, past the free
end of its associated locking finger 39, the lock-
ing finger will flex or move into its normal posi-
tion, in back of the insulating cap 48 secured to
the contact spring 21, as indicated in Fig. 4,
locking such contact spring in its alternate op-
erative position. The remaining sets 6f contacts
2—1Hi are successively locked in actuated position
in g similar manner,

The operation intimated in the foregoing para-
graph is accomplished by the provision of actu-
ating members or fingers 45-—585, one for each
set of contacts. These actuating fingers are se-
cured to and extend forwardly from a crosspiece
forming a carrier member 56 having arms 57 and
58 which are secured to the free ends of a ro-
tatably mounted shaft 59. The shaft is adapted
to be rotated, in counter-clockwise direction, as
seen in Figs. 2 and 4, responsive to the energiza-
tion of a coil associated with the drive or stepping
magnet generally indicated by 8. The actuating
fingers 46 to 55 coact with and normally ride on
top of the locking fingers 30 to 89, respectively,
when the latter are in normal position in which
the finger 30 is indicated in Fig. 2. The actuating
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finger 45 associated with contact set | normally
rests on the surface of the top wall 28 of the
frame.

It will be seen from the foregoing that, when an
impulse is delivered to the coil of the stepping
magnet, the shaft %59 is displaced in counter-
clockwise direction, as seen in Figs. 2 and 4, thus
angularly displacing the arms 57 and 58 and mov-
ing the crosspiece or carrier 56, and therewith the
actuating fingers 45—55, forwardly in the direc-
tion of the sets of associated contacts. The actu-
ating finger 45, resting freely on the top wall 25
of the frame in back of the free end of control
spring 21 of contact set | becomes operatively
effective in response to the current impulse to
displace the contact spring 2i to assume its
operated position, as shown in Fig, 4. The second
to tenth actuating fingers 46—55 ride on the
control or locking fingers of the first to tenth sets
of contacts, respectively, and are thus ineffective
responsive to the energization of the coil of the
stepping magnet S incident to the first current
impulse delivered thereto. Putting it in other
words, the actuating finger for each except the
first contact set rides normally on the control
or locking finger of the preceding contact set and
can become operative only when its coacting con-
trol or locking finger is in operative locking posi-
tion with respect to its associated contact set.
The contact control spring 21 of contact set { in
response to the first current impulse delivered to
the stepping or impulse magnet S is thus moved
by the actuating member 45 into its operated po-
sition (Fig. 4), allowing the locking finger 30 to
drop in back of it to maintain it operated, thereby
removing the support for the actuating finger 45
which drops into preparatory position, ready to
actuate contact set 2 upon delivery of the second
current impulse to the coil of the magnet 8. The
remaining contact sets 3—I1 are successively
actuated in a similar manner responsive to de-
livery of the corresponding current impulses to
the stepping magnet.

‘What has been said before with respect to the
locking fingers 30—40 is also true with respect
to the actuating fingers 45—55: namely, these
fingers may extend from a common strip suitably
secured to the crosshar 56, and the free end of
each finger may be insulated, or these fingers
may be individual members secured to the cross-
bar 56 in insulated relation therewith.

A release bar €5 is provided which may be a
tubular insulating member on a rod §§, the op-
posite ends of which are fastened to arms 67—§8,
respectively. The other ends of these arms are
connected with a shaft 69 which is rotatably jour-
nalled in the end walls 28 and 29 and is adapted
to be angularly displaced in clockwise direction,
as seen in Figs. 2 and 4, responsive to the ener-
gization of the coil associated with the restoring
magnet R.

The restoring magneét R just like the stepping
magnet S, may be structurally similar to the well
known type of relay widely used in numerous
signalling and switching systems. It comprises
a yoke or heel piece 10 from which extends a core
71 surrounded by a suitable coil. The assembly
of heel piece, core and coil is in suitable man-
ner attached to the frame inside theréof. The
iree end of the heel piece 79 is provided with a
bore through which extends the shaft €9. The
armature 12 is provided with ears, as shown, and
these ears are suitably fastened on or keyed to
the shaft 69.. The shaft is journalled in the side
walls 28 and 29, as mentioned before, and a
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spring 13 is provided, one end of which is an-~
chored. in the side wall 28 and the other in one
of the ears of the armature 72. Accordingly, the
spring T3 biases the shaft 69 in counter-clockwise
direction, as seen in Figs. 2 and 4, thereby hold-
ing in normal position the armature 71 and the
arms 67 and 68, and therewith the release bar 65.
A suitable stop may be provided, if desired, to
define the normal position of the armature 12
and associated parts.

If it is assumed that the coil of the restoring
magnet R is energized, the armature 72 will be
attracted to displace the shaft 65 in clockwise
direction, as seen in Figs. 2 and 4, thereby mov-
ing the arms 67—68 likewise, lifting the bar €5
for the purpose of engaging and lifting the con-
trol or locking fingers such as 38—4~40 from their
operated positions, as shown in Fig. 4, to allow
the actuated contact springs to return to normal
position, as shown in Fig. 2. The control or lock-
ing members 30—48 are then again in normal po-
sition, resting on the respective insulating mem-
bers such as 43 of their associated contact con-
trol springs, such as 2{, and the actuating fingers
46—55 are again in raised inoperative position,
riding on their respective coacting control or
locking fingers 38—389.

The drive or stepping magnet S comprises
similarly, the heel piece 75 associated with a core
18§ which is surrounded by a suitable coil. This
assembly is likewise secured within the frame.
The free end of the heel piece is provided with a
bore through which extends the shaft 58 which
is journalled in the side walls 28 and 28. The
armature 77 is provided with ears, as shown,
which are suitably fastened or keyed to the shaft
58, A spring 78 is provided, one end of which is
anchored in the side wall 29, the other end be-
ing anchored in one of the ears of the armature
T1. The shaft 59 is thus normally biased in
clockwise direction, as seen in Figs. 2 and 4, hold-
ing in normal position the armature 77 and the
arms 57—58, and therewith the crosspiece or car-
rier 56 and the actuating fingers 45—3&5 extend-
ing therefrom. A suitable stop may be provided
for defining the normal position of the armature
17 and its asscciated parts.

It will be appreciated that the shaft 59, i. e,
the pivot point of the arms 371—538 carrying the
crosspiece 56 may be differenfly disposed. For
example, it may be shifted to the left from the
point at which it is shown in Figs, 2 and 4 by
adopting a mounting for the stepping magnet
such as shown in connection with the stepping
magnet Sa of the modification illustrated in Fig.
9. If the structure shown in Figs. 1-4 is adopted,
the arms §7—58 should be long enough to pro-
vide for the desired forward motion of the ac-
tuating fingers 45—8&5.

Tha actusting fingers 45—E58 may also be se-
cured in g separate crosspiece which may be slid-
ably dispoged on the top wall of the device and
provided ‘with suitable -extensions, cne at each
end, and the free end of each of the arms 57—58
may be forked or provided with a suitable slot
for pivotal coaction with an associated extension
of the separate slidably disposed crosspiece.

While it is believed that the operation cf the
device is apparent from the foregoing description
of its structure. it may be eonveniently separately
summarized.

It is assumed for this purpose that the device
is in ‘normal position, with all the sets of con-
tacts at normal, as shown in Fig. 2, that is, with
the locking fingers 38—470 each associated with
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a contact control spring such as 21, each resting
on top of its associated contact spring such as
21. The actuating fingers 4655 are in normal
position, each riding on its associated control or
locking . finger. Only the actuating finger 45 is
in preparatory position in back of contact control -
spring of contact set I. If successive current im-
pulses are now delivered to the coil of the step-
ping magnet S, we will obtain the following op-
eration:

Upon delivery of the first impulse to the step-
ping magnet, the armature 171 is attracted to ro-
tate the shaft 59 in counterclockwise direction,
as seen in Pigs. 2 and 4, thereby moving the arms
5T—58 and the crosspiece 56 with ifs actuating
fingers 45—55 forwardly in the direction of the
sets of confacts i-—19. The actuating fingers
46—55 remain inactive during the first operative
actuation of the stepping magnet, riding on top
of their associated control or locking fingers, as
deseribed. The actuating finger 45 slides for-
wardly on the surface of the top wall 26 of the
casing until it engages the insulating cap on the
free end of the contact control spring 21 of the
contact set 1. This contact control spring is
moved to the left of its normal position as seen
in Fig. 2, until it assumes the position indicated
in Fig. 4, when its locking finger 30 moves down-
wardly to secure it in its operated position. In
moving . downwardly, the locking finger 30 per-
mits the actuating finger 46 associated with the
second contact set 2 to flex downwardly into pre-
paratory position, as shown in Fig. 4, being ready
in this position to actuate the contact control

5 spring of the second contact set incident to its

forward displacement responsive to delivery of
the second impulse to the stepping magnet.

During the energization of the stepping mag-
net, responsive to delivery of the second impulse,
all the actuating fingers 41—55 ride on top of
their associated locking fingers, and therefore
cannot actuate their contacts; only the actuat-
ing finger 46 can become effective to operate the
contact control spring of the second set of con-
tacts indicated at 2, permitting the locking finger
31 to assume its locking position to maintain
contact set 2 in operated position. Upon mov-
ing into locking position, the locking finger 3i
permits the actuating finger 41 to move down-
wardly into preparatory position for the actua-
tion of the third set of contacts responsive to
the delivery of the third impulse. The opera-
tion is repeated with each successive impulse
delivered to the stepping magnet, and the con-
tacts I—I11{ are thus successively placed in actu-
ated position, as shown in Fig. 4, and each con-
tact is maintained in this position by its asso-
ciated locking finger.

A current impulse is delivered to the coil .of
the restoring magnet R when it is desired to re-
lease the actuated contacts to normal. Magnet
R attracts its armature 72 which rotates the
shaft 69 in cleckwise direction, as seen in Figs.
2 and 4, thereby moving the arms §7T-and 68 like-
wise and lifting the release or restoring bar 65
which is thus moved into engagement with the
Jocking fingers 30—49, all or some of which are
assumed to be in actuated position, as shown in
Fig. 4, lifting these fingers to restore all the actu-
ated contact sets to normal position, as shown
in Fig. 2. :

Pigs. 5-7 illustrate -in diagrammatic repre-
sentation examples of using the mechanism in
switching devices such as counting chains. The
battery connections are indicated by plus and
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minus symbols, plus being referred to as “ground”
and minus as “battery.”

In the circuit shown in Fig. 5, the object is
to extend a conductor 85, which is normally con-
nected with a conductor 86, successively into
connection with conductors I—X. Ten make-
break contacts, numbered {—i9, corresponding
to the sets of contacts shown in Figs. 1-4, serve
this purpose. A contact 1, corresponding to
the similarly marked eleventh contact set shown
in Figs. 1-4, is provided for control functions.
Numeral 81 indicates the impulse conductor over
which current impulses are delivered to the step-
ping magnet S which, in the normal position of
the device, is connected to grcund potential by
way of the contact 11 in resting position thereof.
Therefore, current impulses delivered to the
stepping magnet S will successively energize this
magnet, causing successive switching of con-
tacts 1—I8 into their alternate positions, and
thus extending the line 85 aas described. The
eleventh impulse causes displacement of con-
tact 11 into its alternate position to disconnect
the stepping magnet S and to energize the re-
storing magnet R which moves the restoring bar
65 (Figs. 1-4) as described, releasing all actu-
ated contact springs to normal and thus inter-
rupting its own circuit. The device is again in
its normal home position. Restoration to nor-

mal oceurs in this case after all contacts have ¢

been operated.

In the circuit shown in Fig. 6, the object is
to extend a conductor 88 from connection with a
conductor 83 successively into connection with
conductors I—2Z, only conductors I, II, IX and
X being indicated in the drawing. The con-
ductor over which the impulses are delivered to
the stepping magnet is indicated at 88. The
successive actuation of the various contacts ¢—i
is accomplished as before, by suceessive energiza-
tion of the stepping magnet.

The further object in this particular circuit is
to extend both the conductor 88 and the impulse
conductor 99 over conductors %{ to another

switching device, e. g., to a unit just like the 4

one shown in Fig. 6. The transfer is accomplished
upon delivery of the eleventh impulse, causing
actuation of a contact set comprising 2 make
contact (I and a break-make contact tig. The

contacts are so adjusted that the make contact :

I1 operates before the Lireak-make contact {ia.
Accordingly, when the eleventh impulse is de-
livered to the stepping magnet 8, contact {1 will
close a circuit from ground to the transfer relay
TR, causing energization of this relay which
actuates its make contact 82 fo lock itself in
operated position over a contact 93 of a suit-
able restoring relay or the like which is not
shown in the drawing. The transfer relay TR
actuates its break-make contacts 84—95, trans-
ferring conductors 88 and 98 to the conductors
81. Upon actuation of contact [{a, the restor-
ing magnet R energizes and restores the various
contacts 1—11 and {fe¢ to normal.

A make contact 23 is provided which may be a
push button, a key, or may be operated by a
suitable relay, not shown, for the purpose of en-
ergizing the restoring magnet R in any position
to which the switching device may have been ad-
vanced, that is to say, independent of the opera-~-
tion of its eleventh contact.

The circuit shown in Fig. 7 comprises a line §7
which may be extended from normal connection
with a line 88 successively into connection with
lines I—X, the last noted line X terminating in

G0
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another desired switching device, e. 2., in a unit
Jjust like the one shown in Fig. 7. Impulses are
delivered over a conductor $9 by way of the
contact 100 of a transfer relay TRa, the contact
169 being normally in resting position, as shown,
to establish connection with the coil of the step-
pring magnet S. Upon delivery of the eleventh
impulse, contact {{ is actuated, which in this
case Is a simple make contact, to energize the
transfer relay TRa. This relay operates and
places its contact 188 in alternate position, thus
extending the impulse conductor 89 to the next
switching device by way of conductor 101. The
chain of contacts remains operated, extending
the conductor 87 over conductor 182 to the next
switching device. Release of the device to nor-
mal may be accomplished by actuating the con-
tact 193 by any desired means, €. g., a relay,
not shown in the drawing, to cause energization
of the restoring magnet R.

It may be desirable in the design of certain cir-
cuits to provide operation of a plurality of con-
tacts in such a manner that the operative actu-
ation of each contact set releases or resets. to
open position the previously actuated contacts.
This is possible by employing the structure which
is fractionally and schematically indicated in
Figs, 8-11,

The device shown in these figures comprises
again a suitable generally rectangular frame or
housing having a front wall, top, bottom and
end walls. Disposed in the frame is a stepping
magiet 8¢, as shown in Fig. 9, corresponding to
the stepping magnet S provided in the previously
described structure. The stepping magnet Sz
is adapted to operate an armabure (3§, respon-
sive to delivery of an impulse to its coil, the ar-
mature being fastened or suitably keyed by means
of its ears to a shaf$ £37 which is rotatably jour-
aalled in the end walls of the frame. Attached
to the free ends of the shaft 137 are arms such
as 189 of a carrier or crosspiece 4% to which are
secured the actuating members or fingers such as
141—144, one for each set of contacts of the
device. 'These fingers are assumed to be indi-
vidual members secured to the crosspiece 140 in
insulated relation with respect thereto by means
of g striplike member [&i.

Also disposed within the frame is a release mag-
net which is structurally anslogous o the release
magnet R of the previously described structure.
The release magnet is adapted, upon energization,
to displace the shaft 165 for the purpose of ro-
tating in clockwise direction (as seen in Pig, 9)

; the arms 148 carrying the release bar {41

On the top wall of the frame are mounted the
control members or locking fingers such as
£48—(50, one for each set of contacts, for coae-
tion with the corresponding actuating fingers pro-
vided for these sets of contacts. The locking fin-
gers are likewise assumed to be individual mem-
bers mounted on the frame in insulated relation-
ship by means of a striplike member 138.

On the front wall of the device are secured a

5 desired number of sets of contacts, three of which

are shown in Figs. 8 and 19, marked in Fig. 8
generally by numerals {85—i§7. Fach set of
contacts is shown as a siinple make contact com-
posed of two contact springs. The contact springs
of the set of contacts 155 are indicated at (58,
189. Similar springs 168—181, 162—183, respec-
tively, are provided for the remaining sets of
contacts 156—i57. Each of the contact springs
159, 161, 163 is provided with a rearwardly pro-
jecting ear 185, carrying an insulating member
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which extends rearwardly therefrom, forming a
ledge 156 and a laterally projecting extension
187 which is disposed in parallel with and in back
of the associated contact spring, such as spring
§{88.

- In normal position of the device, each of the
locking fingers (48—150 rests on the free end of
the inner contact spring such as {58 of the asso-
ciated set of contacts.

The device so far as described in the foregoing
is thus similar to the first described embodiment,
except for structural modifications having to do
with the mounting of the actuating and locking
fingers and the manner in which the stepping
raagnet Sa is secured within the frame. The
prominent difference between the former strue-
ture and the device shown in Figs. 8-11 resides
in the provision of the insulating member as-
sociated with each of the contact springs 159, 161
and 183, forming the ledge 166 and the extension
{67, and further resides in the coaction of the
actuating and locking fingers with the contact
springs of their associated and adjacent contact
sets.

The object, in this embodiment, as mentioned
before, is to obtain successive actuation. of the
sets of contacts and to release coineident with the
operation of each contact set the previously actu-
ated contact set. The operation is briefly de-
scribed below with reference to Figs. 8-10 taken
together with the explanatory diagram Fig. 11,

Assuming that the device is in normal posi-
tion, with each contact set as shown in Fig. 9,
and further assuming that a series of impulses is
delivered to the coil of the stepping magnet Sa,
we obtain, upon delivery of the first impulse,
attraction of the armature 135 and therewith dis-
placement of the shaft 137 in counter-clockwise
direction, as seen in Fig. 9, thereby correspond-
ingly moving the arms (39 and therewith the car-
rier 149, to move the actuating fingers such as
131—144 in the direction of their associated con-
tacts. The actuating finger 14i for the first set
of contacts 155, which is in preparatory position,
riding freely on the surface of the top wall of the
frame, moves the contact spring 158 of the first
contact set 158 forward and the free end of such
spring slips from underneath its locking finger
148. 'The remaining actuating fingers ride on
top of their coacting locking fingers, as in the
previous case, and thus remain inactive. The
locking finger 148 drops downwardly into engage-
ment with the shelf formed by the insulating ex-
tension (67 carried by the contact spring 199, thus
locking contact spring 158 in actuated position.
The dropping of the locking finger (48 permits
the actuating finger 142, for the second set of
contacts 158, to drop downwardly into prepara-
fory position. Upon delivery of the second: im-
pulse, all the actuating fingers are again moved
forwardly, but only the actuating finger 142 is
effective to engage the contact spring {60 of the
second contact set so as to move it forwardly
into contact-making engagement with its asso-
ciated spring 161, permitting the locking finger
148 to drop downwardly in back of the spring 160
into engagement with the shelflike extension
formed by an insulating member such as 167
associated with the spring 161. The actuating
finger {42, in moving forward for the purpose of
actuating the contact spring 160, also engages the
edge of the insulating member 166 which extends
rearwardly from the spring 159, thereby displac~
ing the spring 159 with respect to the spring 158,
opening the previously - closed contact springs.
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In moving the insulating member 16§—{87 for-
ward with its spring 159, the support for the
locking finger 148, which rested on the ledge
formed by the extension {81, is removed, and
this locking finger can drop down a further small
amount to lock in back of the extension or pro-
jection 161, thus maintaining the contact springs
£58—159 in open position. The second set of con-
tacts has thus been operatively actuated, and the
previously actuated first set of contacts has been
restored to open position. Each successive set of
contacts is actuated in a similar manner, and the
previously actuated contact set is at the same
time restored to open position.

The release to normal is accomplished, as in
the first embodiment, by the energization of the
restoring magnet which lifts the release bar 147
to engage all locking fingers such as 148 and to
allow the associated contact springs to restore to
the position shown in Fig, 9.

The embodiment shown in Figs. 12-15 is essen-
tially similar to the one shown in Figs. 8-11, and
identical parts are accordingly marked by iden-
tical reference numerals. A simplified showing
has been adopted for Fig. 13, eliminating -the
sectional representation of the housing and show-
ing it instead in elevation.

The difference between the embod1men+ ac-~
cording to Figs. 12-15, and the one shown in Figs.
8-11, resides in the structure of the contact

springs and their coaction with the associated

actuating and locking fingers. Three sets of con~
tact springs are shown, corresponding to similar
sets in the previously described embodiment and
correspondingly generally marked by numerals
{55, 156, 157. Each contact set comprises again
two contact springs. Accordingly, the set of con-
tacts 156 comprises two contact springs 200 and
202; the contact set 156 comprises the contact
springs 205 and 207; and the contact set 157 com-
prises two similar springs, the outer spring being
marked by numeral 248,

The rearmost contact spring of each contact
set, such as the springs 208 and 205, is provided
with a laterally projecting ear such as 201 for
spring 200 and 206 for spring 205. The forwardly
positioned contact spring in each contact set is
provided with a similar ear which projects lat-
erally in opposite direction. 'Thus contact spring
202 carries the ear 203, contact spring 207 carries
the ear 268, and contact spring 210 carries the
ear 211. Attached to each of the ears 203, 208
and 201 is a rearwardly extending insulating
nipple as indicated at 204, 209 and 212,

The operation is similar to that described in
connection with the embodiments Figs. 8-11.
The sets of contacts are sucecessively individually
actuated and, incident to the actuation of each
contact, the contact springs of the previously
operated contact set are opened. A eycle of op-
eration is briefly described below:

Upon gelivery of the first current impulse to
the stepping magnet, the crosspiece {45 with the
actuating fingers 141-—{44 is moved forward
toward their associated contact sets. The actu-
ating finger {41 rides freely on top of the housing
and engages the ear 281 of the contact spring
2080, moving such contact spring forward and
allowing the locking finger 148 to drop down-
wardly, thus placing the actuating finger 142
for the second set of contacts in preparatory
position. The contact spring 208 is thus brought
into contact-making engagement with the spring
202 and the locking finger 148 flexes downwardly
in back of the upper end of the spring 229, lock-
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ing the spring in actuated position. Upon de-
livery of the second currenf impulse, all the
actuating fingers are again moved forward, but
only the actuating finger {42 is effective to
engage the ear 285 of the contact spring 285,
moving such contact spring forward into con-
tact-making engagement with spring 287 and
allowing the locking finger {49 to drop in back
of it to securé it in opératéd position. The actu-
atmg finger {43 for the third set of contacts is
at thé same time moved into preparatory posi-
tion, exactly as in the manner previously de-
scribed. The ear 208, which is engaged by the
actuating finger (42 to move contact spring 205
into operated position, also engages the insulat-
ing nipple 294 rearwardly projecting from the
ear 208 of the contact spring 262, thus moving
this spring away from the spring 200 to open the
previously established contact engagement. The
actuation of the second set of contacts thus
causes opening of the previously actuated first
contacts The remalmng sets of contacts are
successwely operated in a similar manner.

The release of the device to normal is accom-
plished in accordance with explanations fur-
nished in connection with the description of
Pigs. 8-11,

The structure shown in Figs. 12-15, inclusive,
thus functions in a similar manner as the struc-
ture shown in Figs. 8-11, but employs simpler
means for accomplishing the intended results.

The successive two-stage contact operation,
as described with reference to Figs. 8-15, may
also be obtained by the provision of a separate
locking finger for each of the two contact springs
of each contact seét, for ‘example, one locking
finger for the spring such as 158 or 288, which
locks it in actuated position relative to spring
159 or 202, respectlvely, and a separate locking
finger for spring 159 or 292, which locks it in
operated position relative’ to spring 138 or 269,
respectively. Springs such as (59 or 202, respec-
tively, would in this case extend ‘beyond their
associated springs such as 58 or 289, and their
Tocking fingers would extend from a separate
mounting projecting from the frame of the
dev1ce i

The contact sets shown in Figs. 8-15 are
assumed to be simple make contacts. As re-
marked before, the contact combinations may be
differént. For example, there may be a plurality
of make contacts in each pile, all of which are
simultaneously operated and subsequently re-
leased as described. Contact springs such as the
springs 158 (Figs. 8-11) or spring 288 (Figs.
12-15) are for this purpose simply mechanically
interconnected with like springs of additional
contacts, and their operative actuation therefore
affects all of them. The simultaneous actuation
of several make contacts in each pile is thus
accomplished responsive to delivery of the corre-
sponding current impulse to the coil of the step-
ping magnet. Likewise, the contact springs such
as spring 188 (Figs. 8-11) or spring 202 (Figs.
12-15) may be in known manner mechanically
interconnected with correspondingly placed con-
tact springs of additional contact sets in the pile,
and the displacement of such spring (159 or 2§2)
responsive to actuation of the contacts of the
successive pile is thus effective to all and causes
opening thereof. There may be an additional
off-normal make contact included in the first pile
of contacts corresponding to the sets of contacts
155 which remaings in actuated position incident
to opening of the remaining contacts in the pile
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responsive to operative actuation of the contacts
in the successive pile. This is accomplished by
mechanically interconnecting the make spring
of each off-normal contact with the make spring
such as 153 (PFigs. 8-11) or 2860 (Figs. 12-15),
respectively, but omitting the mechanical inter-
connection of its resting spring with the resting
spring such as {63 or 202, respectively, as previ-
ously described.

The above examples have been given for the
sake of convenience. Numerous other contact
combinations may be devised by employing
expedients well known in the relay switching
arts.

The modified embodiments shown in Figs,
8~11 and 12-15, respectively, may be employed
in many instances. An example is indicated in
Fig. 16, showing how such device may be used
as a selector. There are ten sets of contacts
provided. The first contact set comprises four
make contacts indicated by la, ib, l¢, 1d. Each
of the remaining sets of contacts comprises three
make contacts such as 2q, 2b, 2¢—8¢, 90, Sc—and
18a, 100, 1Cc, respectively. Upon delivery of the
first impulse to the stepping magnet S, all make
contacts fa, 10, le, 1d will be actuated. Upon
dehvery of the second impulse, all contacts 2a,
2b, 2¢ will be actuated and contacts ta, 10, {c
will be operatively released; i. e., they will be
opened as previously described. Contact td will
remain operated, being a special off-normal con-
tact associated with the contact set la, 1b, ic
which is not affected by the cpening of the other
contacts as described before. The successive
remaining sets of contacts are successively actu-
ated and subsequently opened. Contacts ig, 2a
through to 8¢, 10a are connected in muitiple, as
shown. The same is true of contacts b, 2b
through to %b, {8b and to contacts le, 2¢ through
to 8c, 18c. Each set of contacts la, 10, 1c—2a,
20, 2¢ through to Qa 80, Sc—IBa, 10b, 1dc has
access to an outgoing line comprising two line
and one test conductor. Contact set ta, ib, lc
thus has access to the line comprising conductors
L1t, 112, 113; contacts 2a, 2b, 2¢ have access to
the line comprising conductors 44, (15, {16; and
contacts 19a, #0b, 10¢c have similarly access to
a line comprising econductors 11T, 118, 19,

Contacts 18a, 10p and 10c are each connected
with a local conductor, contact 18c connecting
with the test relay 130. Numeral 110 may be
assumed to be a subscriber’s line equipped with
a dial for sending out impulses. The circuit is
simplified; only elements which are essential for
an understanding of the operation are shown.
The object is to switch or extend the subscriber’s
line 110 in response to impulses selectively into

connection with any one of ten outgoing lines,

provided in this case.

The operation is as follows:

When the subscriber removes his receiver, a
contact is operated and closes a 10013 over the
conductors [20—121 to energize the line relay

122 which is provided with two windings, as

shown. This relay energizes and actuates its
contact 123 completing a circuit for the ener-
gization of the slow-to-release relay 124.
latter energizes and places its contact 125 . in

alternate position, thus preparing the impulse.

circuit for the stepping magnet S. The line relay
122 is successively interrupted by impulses de~
livered responsive to the actuation of the dial
at the subscriber’s station 118. Upon deener-
gizing responsive to the first interruption of the
line relay {22, an impulse is delivered to the

The.
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stepping magnet S over contact 123 which moves
info its resting position, as shown in the draw-
ing. Relay 124 is slow-acting and remains oper-
ated. The stepping magnet operates its arma-
ture, thus displacing the actuating members
carried on a crossbar or carrier such as 140
shown in Figs. 8-15, thereby operating the set
of contacts comprising contacts la, 10, -lc, 1d.
The first two contacts establish connection with
the outgoing line conductors ({1 and {12, re-
spectively. The third contact fe¢ connects the
test relay 130 with the test conductor 113, test-
ing the outgoing line for ground. The third
contact Id closes a point in the ecircuit of the
restoring or release magnet R which at this
moment is opened at contact 125 of the ener-
gized slow-release relay (24. Only one impulse
is delivered, if it is desired, to establish connec-
tion with the outgoing line comprising the con-
ductors 111, i12, 113. If ground is encountered
on the test conductor {13, indicating that the
called line is idle, the relay 130 will energize and
actuate its contacts 131—I132, switching the line
conductors of the calling line through to the
outgoing line conductors {11—I112, The line
relay 122 remains energized throughout the call,
keeping its contact §23 in alternate operated
position, thereby maintaining slow-acting relay
124 energized, and this relay in turn keeps con-
tact 125 in alternate operated position. The re~
storing circuit is prepared by contact id which
is in actuated position. When the subscriber
at station (19 restores the receiver, he inter-
rupts the loop circuit for line relay (22. This
relay deenergizes, restoring its contact 123 to
normal, thus causing deenergization of slow-
acting relay 124. Relay 124 moves ifs contact
125 to normal, as shown in the drawing, closing
a circuit from ground by way of contacts 123,
125, {d to the coil of the restoring magnet R
which energizes and restores all contact sets to
normal position in the manner already discussed.

The sequence of operations is similar when
the subscriber dials any number up to the num-
ber “0.” The difference resides simply in ex-
tension of the calling line to the conductors of
the outgoing line which corresponds to the
dialed number. For example, if the number “0”
is dialed, ten impulses are delivered to the step-
ping magnet S, causing successive actuation of
the_sets of contacts until finally contacts (8a,
10D, 10c are in operated position. The test relay
130 is thus extended by way of contact 10c to
the test conductor 119 of the tenth outgoing line.
If the selected outgoing line is idle, ground is
encountered and relay (30 operates, closing its
contacts 131—[32, thus extending the calling
subscriber’s line by way of contacts 10a, 10b to
the outgoing line conductors 1{7—118. The re-
maining operations are identical with those al-
ready described.

It will be appreciated that the device may also
be used in the manner of a line switch which
hunts automatically for an idle line. Known
circuit principles are employed in such a case
to provide for automatic stepping, automatic
successive actuation of the stepping magnet S
responsive to the removal of the receiver at the
subscriber’s line, thus causing successive actua-
tion of the sets of contacts provided on the de-
vice 'and therefore successive automatic testing
of the outgoing lines. When an idle line is found,
relay 130 energizes and switches the calling sub-
seriber’s line through to-the line conductors of
the seized outgoing line which may terminate
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14
in a selector or any other desired switching de-
vice. Release of the device is again accom-
plished upon conclusion of the call, responsive
to deenergization of the line relay 122 when the
subscriber replaces his receiver.

It will likewise be appreciated that the ar~
rangement shown in Fig. 16 may also be em-
ployed for counting chains or the like, The
switch structure shown in Figs. 1-4 may also be
employed for operation as a selector. Different
examples have been given merely to show the
flexibility and the adaptability of the new device
to meet desired conditions and varying circuit
requirements.

The modified embodiment shown in Figs. 8-11
and 12-15, respectively, may be employed in
many other instances. A selecting device may
be mentioned as an example, which is to be oper-
ated in such a manner that only the actually
selected circuit elements should operatively re-
spond. Each of the contacts of the modified de-
vice may for this purpose be associated with a
slow-to-energize relay which does not operative-
ly respond to momentary energization but does
operatively energize if its circuit remains closed
for a predetermined interval. Current will thus
be successively connected to the series of slow=-
to-energize relays and, inasmuch as each con-
tact is released to inoperated position upon oper-
ation actuation of the next successive contacts,
the corresponding slow-acting relays will not
respond. Only the relay actually selected will
respond operatively and execute its assigned
functions.

The arrangement shown in Figs. 8-11 or 12-15,
respectively, may be modified by associating only
predetermined sets of contacts with the rear-
wardly extending insulating member forming the
ledge 166 and the shelf i67 or the rearwardly
extending nipple-like insulating members such as
204, 209, 212, respectively. Such arrangement
will permit operation in suech a manner that
selected contact sets remain operated while cer-
tain other contact sets restore to normal upon
actuation of the next adjacent set of contacts.

The examples given in the foregoing are illus-
trative only, and it is therefore understood that
changes may be made within the scope and spirit
of the appended claims which define what is be-
lieved. to be new and desired to have protected by
Letters Patent of the United States.

I claim: -

1. In combination, a plurality of sets of con-
tact springs disposed side by side, a resilient
control member for each set of contact springs
resting normally on a predetermined spring of
such set in edgewise engagement with the free
end thereof, a movable actuating member for
each set of contact spring, the actuating mem-
bers associated, respectively, with the set of con-
tact springs of the second to last set of springs
being superposed on and resting on the control
members associated, respectively, with the set of
contact springs of the first to one before last
set of contact springs, and means for successive-
ly displacing said actuating members in common
whereby said sets of contact springs are suc-
cessively individually actuated, the actuation of
each set of contact springs causing release of its
assoclated control member from edgewise en-
gagement with its corresponding spring to dis-
pose the actuating member coacting therewith in
preparatory operating position relative to its
corresponding seét of contact springs.
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- 8. The structure and combination defiried in
claim ‘1, wherein each control member upon re-
lease from edgewise engagement with the cor-
responding spring of its set is disposed in back
of such spring to lock such set of contact springs
in operated position.

3. The structure and combination defined in
claim 1, wherein each control member upon re-
lease from edgewife engagement with the cor-
responding spring of its set moves in back of
such spring to lock such set of contaet springs in
actuated contact-making position, and means
carried directly by and extending from a cen-
tact spring of a predetermined set ef contact
springs for opening the contact-making position
of a previously actuated set of contact springs.

4. In a switching device having an impulse
magnet and a plurality of sets of contact springs
dispesed side by side, a mechanism for actuating
said sets of contact springs comprising a plural-
ity of elongated control members, one for each
set of contact springs, said control members ex~
tending from a relatively fixed mounting, each
control member being normally supported near
its free end on the free end of a spring in its
associated set of contact springs and held there-
by beyond the free end of such spring, a first
actuating finger extending from a movable
mounting with its free end normaily disposed in
operative position relative to a first one of said
sets of contact springs and in readiness to actu-
ate such first set of contact springs responsive to
initial displacement of said movable mounting,
a plurality of additional actuating fingers ex-

tending from said movable mounting, one for &

each one of the remaining sets of contact
springs, each of said additional actuating fingers
being  hormally held in inoperative position be-
yond: the free end of its associated set of contact
springs in sliding engagement with and sup-
ported. on the contrel member associated with
the preceding set of contact springs, and means
operated by said impulse magnet responsive to
current impulses successively delivered thereto
for sucecessively displacing said movable mount-
ing and thereby all said actuating fingers, said
first set of contact springs being actuated by said
first actuating finger responsive to initial dis-
placement of said movable mounting in accord-
ance- with the first current impulse delivered to
said impulse magnet and the remaining sets of
contact springs being successively actuated by
their respective actuating fingers each of which
is successively placed in operative position rela-
tive to its associated set. of contact springs by
the control member coacting with the preceding
set of contact springs incident to the actuation
thereof.

5. In a switching device having an impulse
magnet and a plurality of sets of contact springs
disposed side by side, a mechanism for actuating
said sets of contact springs comprising g plurality
of elongated control members, one for each set
of contact springs, said control members extend-
ing-from a relatively fixed mounting, each control
member being normally supported near its. free
end on the free end of a, spring in its associated
set of contact springs and held thereby beyond
the free end of such spring, a first actuating
finger extending from a movable mounting with
its free end normally disposed in operative posi-
tion relative to a first one of said sets of contact
springs and in readiness to actuate such first set
of contact springs responsive to initial displace-~
ment of said movable mounting, a plurality of
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additional actuating fingers extending from said
movable mounting, one for each one of the re-
maining sets of contact springs, each of said
additional actuating fingers being normally held
in inoperative position beyond the free end of its
associated set of contact springs in sliding en-
gagement with and supported on the contrel
member associated with the preceding set of con~
tact springs, and means operated by said impulse
magnet responsive to current impulses sueces-
sively delivered thereto for successively displacing
said movable mounting and thereby all said ac-
tuating fingers, said first set of contact springs
being actuated by said first actuating finger re-
sponsive to initial displacement of said movable
mounting in accordance with the first current
impulse delivered to said impulse magnet and the
remaining sets of contact springs being succes-
sively actuated by their respective actuating fin-
gers each of which is successively placed in op-
erative position relation to its associated set of
contact springs by the control member coacting
with the preceding set of contact springs inei-
dent to the actuation thereof, each such control
member moving in back of its associated spring
upon operative actuation of the corresponding set
of contact springs to lock such set in actuated
position.

6. In a switching device having an impulse
magnet and a plurality of sets of contact springs
disposed side by side, a mechanism for actuating
said sets of contact springs comprising a plu-
rality of elongated control members, one for each
set of contact springs, said control members ex-
tending from a relatively fixed mounting, each
control member being normally supported near
its free end on the free end of a spring in its asso-
ciated set of contact springs and held thereby
beyond the free end of such spring, a first ac-
tuating finger extending from a mevable mount-
ing with its free end normally disposed in opera~
tive position relative to a first one of said sets of
contact springs and in readiness to actuate such
first set of contact springs responsive to initial
displacement of said movable mounting, a plu-
rality of additional actuating fingers extending
from said movable mounting, one for each one of
the remaining sets of contact springs, each of
said additional actuating fingers being normally
held in inoperative position beyond the free end
of its associated set of contact springs in sliding
engagement with and supported on the control
member associated with the preceding set of con-
tact springs, means for delivering current im-
pulses to said impulse magnet, means operated
by said impulse magnet responsive to ecurrent im-
pulses successively delivered. thereto: for succes-
sively displacing said movable mounting and
thereby all said actuating fingers, said first set
of contact springs being actuated by said.first
actuating finger responsive to initial displace-
ment. of said movable mounting in accordance
with the first current impulse delivered to said
impulse magnet and the remaining sets of con-
tact springs being successively actuated by their
respective actuating fingers each of which is.sue-
cessively placed: in .operative position.relative to
its: associated set of contact springs by the con-
trol member coacting with the preceding set .of

- contact springs incident to the operative actua-

tion thereof, each such control member moving
in back of its associated spring upon. operative
actuation of the corresponding set. of contact
springs: to lock such set.in actuated. position; a
release. magnet, means for delivering a.current
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impulse to said release magnet, and a rodlike
member operated by said release magnet for flex-
ing all control members which are in locking po-
sition in back of their associated springs so as to
move such control members out of engagement
with their associated springs to allow the corre-
sponding sets of contacts to restore to normal and
the corresponding control members to assume
their normal positions relative thereto.

7. In a switching device having an impulse
magnet and a plurality of sets of contact springs
disposed side by side, a mechanism for actuating
said sets of contact springs comprising a plu-
rality of elongated control members, one for each
set of contact springs, said control members ex-
tending from a relatively fixed mounting, each
control member being normally supported near
its free end on the free end of a spring in its
associated set of contact springs and held
thereby beyond the free end of such spring, a
first actuating finger extending from a movable
mounting with its free end normally disposed in
operative position relative to a first one of said
sets of contact springs and in readiness to ac-

tuate such first set of contact springs responsive ¢

to initial displacement of said movable mount-
ing, a plurality of additional actuating fingers
extending from said movable mounting, one for
each one of the remaining sets of contact springs,
each of said additional actuating fingers being
normally held in inoperative - position beyond
the free end of its associated set of contact
springs in sliding engagement with and sup-
ported on the control member associated with
the preceding set of contact springs, means op-
erated by said impulse magnet responsive to cur-
rent impulses successively delivered thereto for
successively displacing said movable mounting
and thereby all said actuating fingers, said first

set of contact springs being actuated by said first -

actuating finger responsive to initial displace-
ment of said movable mounting in accordance
with the first current impulse delivered fo said
impulse magnet and the remaining sets of con-
tact springs being successively operatively ac-
tuated by their respective actuating fingers each
of which is successively placed in operative posi-
tion relative to its associated set of contact
springs by the control member coacting with the
preceding set of contact springs incident to the
actuation thereof, each such control member
moving in back of its associated spring upon op-
erative actuation of the corresponding set of
contact springs to lock such set in actuated
position, and means carried directly by a spring
of a predetermined set of contact springs for re-
storing to normal a predetermined previously ac-
tuated set of contact springs.

- 8. In a switching device having an impulse
magnet and a plurality of sets of contaet springs
disposed side by side, a mechanism for actuat-
ing said sets of contact springs comprising a plu-
rality of elongated control members, one for
each set of contact springs, said control mem-
bers extending from a relatively fixed mount-
ing, each control member being normally sup-
ported near its free end on the free end of a
spring in its associated set of contact springs
and held thereby beyond the free end of such
spring, a first actuating finger extending from a
movable mounting with its free end normally
disposed in operative position relative to a first
one of said sets of contact springs and in read-
iness to actuate such first set of contact springs
responsive to initial displacement of said mov-
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able mounting, a plurality of additional actuat-
ing fingers extending from said movable mount-
ing, one for each one of the remaining sets of
contact springs, each of said additional actuat-
ing fingers being normally held in inoperative
position beyond the free end of its associated set
of contact springs in sliding engagement with
and supported on the control member associated
with the preceding set of contact springs, means
operated by said impulse magnet responsive to
current impulses successively delivered thereto
for successively displacing said movable mount-
ing and thereby all said actuating fingers, said
first set of contact springs being actuated by said
first actuating finger responsive to initial dis-
placement of said movable mounting in accord-
ance with the first current impulse delivered to
said impulse magnet and the remaining sets of
contact springs being successively actuated by
their respective actuating fingers each of which
is successively placed in operative position rela-
tive to its associated set of contact springs by the
control member coacting with the preceding set
of contact. springs incident to the operative ac-
tuation thereof, each such control member mov-
ing in back of its associated spring upon op-
erative actuation of the corresponding set of con-
tact springs to lock such set in actuated posi-
tion, and means carried directly by a spring of a
predetermined set of contact springs for restor-
ing to normal predetermined contact springs of
a previously actuated set of contact springs.

9. A switching device of the class described
comprising a plurality of sets of contact springs
disposed side by side, a plurality of control mem-
bers in the general form of leaf springs, one for
each of said sets of contact springs, means for
relatively fixedly mounting said control mem-
bers at one end thereof, each control member
resting normally near its free end on the free
end of a spring in its associated set of contact
springs and being held thereby in resilient edge-
wise engagement therewith, a plurality of actu-
ating fingers in the general form of leaf springs,
one for each set of contact springs, a movable
operating member to which said actuating fin-
gers are secured at one end thereof, each actuat-
ing finger resting normally on the control mem-
ber associated with a preceding set of contact
springs, in sliding engagement with such con-
trol member and with its free end in inoperative
position relative to its associated set of contact
springs, an impulse magnet, means for delivering
a series of current impulses to said impulse mag-
net, means actuated by said magnet in response
to the first current impulse delivered thereto for
operating the first one of said sets of contact
springs whereby the control member thereof is
caused to place the actuating finger associated
with the next succeeding set of contact springs
in operative position relative to said next suc-
ceeding set, and means actuated by said magnet
in response to succeeding impulses delivered
thereto for moving said movable member to dis-
place successively said actuating fingers secured
thereto whereby the remaining sets of contact
springs are successively actuated by their re-
spective actuating fingers each of which is suc-
cessively placed in operative position relative to
its associated set of contact springs by the con-
trol member coacting with the preceding set of
centact springs incident to the operative ac-
tuation thereof.

10. A switching device of the class described
comprising a series of sets of contact springs,
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a centrol member for each set of contact springs,
an actuating member for each set of contact
springs, all but the actuating member for the
first set of contact springs in said series being
normally in inoperative position relative to as-
sociated sets of contact springs, and electromag-
netic means for simultaneously actuating all of
said actuating members responsive to each cur-
rent impulse successively delivered thereto to
cause successive actuation of said sets of con-
tact springs and coincident therewith successive
displacement of the control members respec-
tively associated therewith to place said actuat-
ing members successively in operative position
relative to the respective sets of contact springs.

11. A switching device of the class described
comprising a series of sets:of contact springs, a
control member for each set of contact springs
to lock its associated set mechanically in actu-
ated position responsive to actuation thereof, an
actuating member for each set of contact springs,
all but the actuating member for the first set of
conttact springs in said series being normally. in
inoperative position relative to associated sets
of contact springs, and electromagnetic means
for simultaneously actuating all of said actuating
members responsive to.each current impulse suc-
cessively delivered thereto to cause successive
actuation of said sets of contact springs and to
cause coincident with the. actuation of each set
of contact. springs displacement of the control
member associated therewith to lock such ac-
tuated set of contact springs in actuated posi-
tion, the displacement of each control member
causing displacement of the next successive ac-
tuating member in operative position relative to
its associated set of contact springs.

12. A switching device of the class described
comprising a series of sets of contact springs, a
control member for each set of contact springs
to lock its associated set mechanically. in actu-
ated position responsive to actuation thereof, an
actuating member for each set of contact springs,
all but the actuating member for the first set
of contact springs in said series heing normally
in inoperative position relative to associated sets
of contact springs, electromagnetic means for
simultaneously actuating all of said actuating
members responsive to each current impulse suc-
cessively delivered thereto to cause successive ac-
tuation of said sets of contact springs and to
cause coincident with the actuation of each set
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of contact springs displacement of the control
member associated therewith to. lock such actu-
ated set of contact springs. in actuated position,
the displacement of each control member caus-
ing displacement of the next successive actuating
member in operative position relative to its as-
sociated set of contact springs, and means for
simultaneously moving all said displaced con-
trol members to restore said actuated sets: of
contacts to normal position.

13. A switching device of the class described
comprising a series of sets of contact springs, a
control member for each set of contact springs
to lock its associated set mechanically in actu-
ated position responsive to actuation thereof, an
actuating member for each:set of contact springs,
all but the actuating member for the first set
of contact springs in said series being normally
in inoperative position relative to asscciated sets
of contact springs, electromagnetic means for
simultaneously actuating all of said actuating
members responsive to each current impulse suc-
cessively delivered thereto to cause successive ac-
tuation of said sets of contact springs and to
cause coineident with the actuation of each set
of contact springs displacement of the control
member associated therewith to lock such ac-
tuated set of contact springs in actuated posi-
tion, the displacement of each control member
causing displacement of the next successive ac-
tuating member in operative position relative to
its associated set of contact springs, and means
actuated by & predetermined set of contact
springs upon actuation thereof for cancelling the
locked actuated condition of a previously actu-
ated set of contact springs.

HANS P. BOSWAU.
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