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FRANK L. FISHER, or BALTIMORE, MARYLAND, AND HERBERT M. FRIENDLY, O 

PORTLAND, OREGON; SAID FISHER ASSIGNOR TO SAID FRIENDLY. . 
MPULSE SENDING RACENE. 

Application fled June 9, 1919, serial No. 302,807, 

Our invention relates to the arts of ma 
chine, semi-mechanical, automatic and semi 
automatic telephone systems, and also to mes: 
sage telegraph and fire alarm telegraph and 
signal systems, as well as to other arts. 
An object of the present invention is to 

enable a pre-setting to be made through the agency of the designated pre-setting keys; 
this setting is to control a companion opera 
tive device interlinked with same, the office 
of which is to effectuate circuit openings and 
closings, or other circuit changes, in a manner 
consistent with the said key settings. 
To illustrate the application of the inven 

tion, and the invention itself, its special ap 
plication to a so-called automatic telephone 
system of the well known two-wire type will 
be described, the device contemplated under 
the present invention being employed as a 
calling device in lieu of the so-called dial 
calling device of well known form of the 
general type as shown in British patent to 
Dicker, No. 29,654 of 1910. 
Calling devices of the latter type restrict 

the pre-setting to single digit series. That is 
to say, a setting for a successive digit of a 
telephone number cannot be made until the 
preceding digit series has been transmitted 
and the device has become normal. 
The prime object of the presnt invention as 

applied to automatic telephone systems is to 
provide a means for enabling the calling 
party to partly or to completely pre-set the 
impulse transmitting device contemplated 
herein by depressing set-keys, whereupon the 
operative element will automatically transmit 
the train of series of impulses constituting the 
one or more digits of the called number pre-set. 

It is clear that the present invention is also 
adaptable to switchboard use, where operators 
are called upon to transmit a comparatively 
large number of calls in rapid succession. As 
thus applied the operator may transmit calls 
with a relatively small expenditure of physi 
cal effort and mental exertion, for a pre-set 
ting may be quickly accomplished and there 
after the device will self-function, its start 
ing being automatically initiated, or initiated 
at will. 
A means is also provided whereby the de 

vice, after being pre-set may be restored to 
normal, at will, without functioning as an 

impulse transmitter; also that it may be thus 
restored to normal while functioning. 
A means is also provided precluding the 

functioning of the operative elements of the 
device for a predetermined period after a 
directed restoration to normal has been made. 
This is to obviate the possibility of otherwise 
starting a new series or a new train of im 
pulses before the slow-releasing mechanism in 
the telephone switching system has had time 

5 to restore, in case a pre-setting is made and 
the functioning of the operative element 
initiated immediately after a directed release. 
A means is also provided for permitting the 

calling party to arrest the transmission of the 
impulses, effective at the end of any single 
digit series of a number train bein g sent, 
when the means for arresting is brought into 
requisition, and is further adapted to cause 
the transmission of impulses to proceed, at 
will to normally complete the unsent pre 
set digit series of the number train. 
The present invention also contemplates an 

auxiliary control facility incidental to the 
facility for effectuating the primary control. 
The auxiliary control means is to be applied 
to associated circuits, as by grounding or 
opening conductors at pre-determined junc 
tures before a train of impulses is started; at 
the time a train of impulses is started; at the 
time a train of impulses cease, etc. W 

These, and other objects of the present in 
vention will be understood by reference to the 
accompanying schematic circuit drawings 
and semi-schematic detail drawings, together 
with the descriptions thereof, in which:- 

Fig. 1 is the operative transmitting ele 
ment; 

Fig. 2, which attaches to the right of Fig. 1 
so the lines running to the margins register, 
shows the setting keys for pre-setting the op 
erative or transmitting element of the de-, 
vice, and also the auxiliary keys thereof for 
adapting the control of the device to the will 
of the operator or calling party; 

Fig. 3 represents diagrammatically a call 
ing telephone or sub-station set, including a 
sending device as shown in Figs. 1 and 2, to 
gether with a preselector, four selectors, a 
connector and a called line and telephone; 
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Fig. 4 shows the lower rotary element and 
first bank contact set of Fig.1; 
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contact device on left of Fig. 4; 
Figs. 5", 5 and 5° show successive operative 

positions of the device shown in Fig. 5; 
Fig. 6 shows the upper rotary element and 

first bank contact set of Fig. 1; 
Fig. 7 shows the normal relation of the key 

springs of the individual set-keys shown in 
Fig. 2; - a 

Fig. 8 shows the locked or intermediate po 

Fig. 5 shows a detail of the interrupter 

sition of the key springs shown in Fig. 7; 
Fig. 9 shows the extreme down position of 

key springs shown in Fig. 7; and 
Figs, 10, 11 and 12 represent the key posi 

tions shown in Figs. 7, 8 and 9 respectively. 
The set-keys in Fig. 2 are in strips often, 

mechanically interlinked, so that depressing 
any key releases to normal any key in the 
strip which may have been in a depresse? 
state. In setting a key it is depressed to an 
extreme down position and when the depress 
ing pressure is removed it will return to an 
intermediate position as shown in Figs. 8 and 
11, and be retained thus mechanically locked 
until any other key in the same strip is de 
pressed, whereupon it will become unlocked 
and restore to normal. Strips of keys with 
this general characteristic of locking and un 
locking are not new and are used for other 
purposes. 
The rotary elements of Fig. 1 each have a 

rotary magnet, release magnet and bank con 
tacts adapted to be engaged by a wiper set 
in each said rotary element. These wipers ro 
tate from a normal position engaging the sets 
of bank contacts successively by steps respon 
sive to the functioning of the respective ro 
tary magnets. The wipers are adapted to be 
restored to normal responsive to the actuation 
of the respective release magnet. The said 
l'otary elements have no vertical movement, 
In order to obviate prolixity of description 

circuits traced from ground to the winding of 
a designated relay or magnet, one winding 
terminal of which is shown as Pries to per 
manent grounded battery, will be assumed 
as constituting an energizing circuit in which 
the designated relay or magnet actuates and 
incidentally functions normally. In the same 
manner relay armatures and contact springs 
shown applied to permanent ground will be 
assumed as themselves constituting ground. 

Referring to Fig. 2, there are six strips of 
ten companion 5. each set-key being as 
shown in Figs. 10, 11 and 12. The lower 
key of each said strip corresponds to digit 
“1'; the second key from the lower end cor 
responds to digit “2'; the successive keys ver 
tically, representing digits in numerical 
order, the top-most key representing 0. 
Each strip corresponds to a digit of the called 
number. Thus, the first strip on the left is 
the sixth or hundred-thousands digit strip. 
The second strip from the left is the fifth or 
tens-thousand digit, and the last stripon the 
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right is the first or units digit. This is as 
sunning the pre-set number is to have six dig 
its. If, however, there are only three set-keys 
depressed to the extreme down position, start 
ing with the left-hand strip and set consecu 
tively, the third strip from the left will then 
represent the first or units digit and the first 
strip on the left will represent the third or 
hundredth digit and the intermediate strip 
will represent the second or tens digit. Thus, 
for example, if telephone number "245781' 
were to be set, keys A, B, C, D, E, and F 
would be depressed. But if telephone num 
ber “245’ were to be preset, keys A, B, and C only would be depressed. 
Assume the device is set to transmit a train of digit impulse series constituting the tele 

phone number “245781' exampled above. 
At the time key A was depressed to its ex 
treme down position conductor 1 was 
grounded to permanently grounded common 
conductor a through lower contact-set of key 
A, and this ground was removed upon the 
depressing pressure being removed by reason 
of said lower contacts disengaging incident 
to the key A assuming its intermediate po 
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sition as shown in Figs. 8 and 11. Incident 
to conductor 1 becoming thus momentarily 
grounded, relay A, which is specific to the 
first key strip, will energize through its nor 
mally made contact and actuate and lock, its 
armature engaging its companion make be 
fore break contacts, incidentally applying 
the locking ground from armature of normal 
relay G to bank contact 1, and to disassociate 
conductor 1 after relay. A locks as described. 
Relay A will remain locked through its ar 
mature to ground received from the arma 
ture of relay G as long as said G remains 
normal. 
In the same manner as described in rela 

tion to key A and relay A, depressing key 
B will cause relay B' to actuate over con 
ductor 2 from permanently grounded com 
mon conductor b and lock to ground received 
from armature of relay G and apply this 
ground to bank contact 2'. It follows that 
when keys A,B,C,D,E, and F are depressed 
in making the said pre-setting, relays A, B, 
C, D, E, and F which keys and relays are 
similarly related over conductors 1, 2, 3, 4, 5 
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and 6 respectively, became locked to ground . 
on armature of relay G, and this ground was 
applied to bank contacts 1’, 2, 3, 4, 5’, and 
6, the conductors 1,2,3,4, 5 and 6 becoming 
freed from the Windings of relays A, B, C, 
D, E, and F respectively incidental to 
their actuation. 

It will be noted that had any key in the 
first strip, other than key Abeen depressed, 
the same functioning of relay A and the 
grounding of bank contact 1 would have 
taken place. Likewise, depressing any key 
in the strips in which keys B, C, D, E, and 
Fare, would have caused the described func 
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tioning of relays B, C, D, E, and Fand 
the grounding of bank contacts 2',3', 4',5', 
and 6', respectively. . 

It will be further noted that all set-keys 
of the six digits, shown have their contact 
springs corresponding to 24 of set-key IB per 
manently grounded; said contact springs of 
like digit set-keys in the six strips being 
shown connected to a common conductor as 
b, for example, which is grounded. Obvi 
ously each said spring corresponding to said 
24 may be independently grounded or all set 
keys shown may have their said correspond. 
ing contact springs, tied to a common and this common applied to ground. 

It is clear from the foregoing that the re 
lays A, B, C, D, E, and Fare not spe 
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cific to individual set-keys of a strip, but on 
the contrary are common to all keys of the 
corresponding strip, each said relay being a 
relay common to all the numbers of the digit, 
rather than an individual digit relay, as it 
would be, if specific to a single key of a key 
strip. It follows, that only 'such common 
relays will be caused to actuate whose digit 
strips have had set-keys depressed to the ex 
treme down position therein, so if the tele 
phone number being called consists of the 
first three digits, “24.5', only relays A, B, 
and C will be caused to actuate; this is irre 
spective of the fact that other keys in suc 
cessive digit strips, as for example, D, E and 
F are in their respective intermediate posi 
tions as shown in Figs. 8 and 9, due to hav 

5 ing been so set incident to a previous number 
setting, and the operative element in Fig. 1 
having subsequently been caused to be re 
turned to normal automatically, or direc 
tively, as will hereinafter be further referred 
to. In fact, the office of relays A, B, C, D, 
E’, and F, which have a primary relation to 
conductors 1, 2, 3, 4, 5 and 6, causing bank 
contacts 1’, 2’, 3, 4, 5’, and 6 respectively 
to become grounded in a secondary manner, 
is to insure that only for each new setting in 
a key-strip, can a corresponding said bank 
contact become grounded through the agency 
of the relay specific to the specific key-strip 
in which the depression of a key occurs. 
That is to say, bank contacts 1', 2',3,4, 5’, 
and 6' are specific to key-strips in which keys 
A, B, C, D, E, and F are, and further, that they can only become grounded respectively, 
after a normal condition in Fig. 1 has en 
sued, by a new setting (function transpiring 
in a related key-strip. 
Conductors 7, 8, 9, 10, 11, and 12 (Fig. 2) 

lead from the first, second, third, fourth, fifth 
and sixth strips respectively; each said 
conductor leading as a common from cor 
responding normally disengaged contact 
springs (as 23 of B) of each key of its strip, 
to bank contacts 1', 2',3', 4',5' and 6', 
the said companion bank contacts being 
adapted to be engaged by the electrically 

3 

joined blades of the wiper 13. Thus, when 
wiper 18 engages a companion pair of bank contacts it wilfcause then to become electri 
cally connected, and if one contact of the pair 
ifolded as before described, this ground will be communicated to its companion 
bank contact and leading-in conductor. As 
for example, if bank contact 1' is grounded 
to armature of relay G due to relay A' being 
in the actuated position, this ground will be 
communicated to conductor 7, if wiper 13 is 
caused to engage the first pair of bank con 
tacts 1-1'. In the same manner, wiper 13 
will cause ground found on 2',3', 4, 5’, and 
6. to be communicated to bank contacts 2', 
8', 4', 5, and 6' and the conductors 8, 9. 10, 11 and 12 respectively, if caused to suc 
cessively step by rotation into the said bank contact positions. 

Figs. 7, 8, 9, 10, 11 and 12 may be assumed to represent key B, for example, it being 
borne in mind that all individual set-keys are 
similar. The locking bar 14, shown in part only, carries a pin 15 corresponding to each 
Set-key of a strip, which pins are designed to 
engage the offset in the key member 16 due to 
tension of spring 17 causing the bar to move 
into retaining engagement when the key 
member 16 is depressed. The lower side of 
member 16 is angular and designed to push 
the bar 14 against the tension of the spring 17 responsive to depressing the key. 

It will be noted that incident to plunger 16 being depressed the locking bar 14 will cause 
any key of the strip which may be in the 
locked position as shown in Fig.11 to be dis 
engaged so the said latter key may restore to 
normal position as shown in Fig. 10, under 
the tension of the contact-springs, and also 
from the resilience of the compression spiral 
Spring 18 on the stem 19. Thus, under nor 
mal operation, but one set-key in a strip can 
be in an off-normal position, and depressing 
any set-key will automatically restore a pre 
viously depressed and locked set-key in the 
same strip to normal. 
The insulated member 21 causes the nor mally disengaged contact-springs to engage 

progressively when the button is depressed, 
as for example, contact-spring 22 will engage 
contact-spring 23 when the insulated member 
21 is in the locked or retained position, and 
contact-spring 24 will engage contact-spring 
25 in addition when the insulated member 21 
is in the extreme down position, and only 
while held so under depressing pressure on 
button 20; it returning to the former position, 
wherein contact-springs 24 and 25 are disen 
gaged and contact-springs 22 and 23 are en 
gaged, when the depressing pressure is re 
moved. 
By reference to Figs. 7, 8, 9, 10, 11 and 12 it 

will be noted that the contact-springs of each 
key-strip to which conductor 7 is common is only engaged by its companion key-spring 
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when the key is in an off-normal position; 
that is, in its extreme depressed position, or 
in its intermediate or locking position and 
that when it is in a normal position the said 
contacts are free. It thus follows that if set 
key A is in its extreme depressed position, or 
in its locked position, contact-spring 26 will 
engage contact-spring 27 and that a condition 
of circuit continuity will exist between bank 
contact 1' and bank contact 28 of the lower 
rotary element of Fig. 1. It then follows that 
if wiper 13 engages companion contacts 1'-- 
1', assuming bank contact 1' is grounded by 
reason of a key setting as set forth, the ground 
on 1' described as received from armature of 
relay G will be communicated to bank con 
tact 1', conductor 7, key contact-springs 26 
and 27 in engagement and conductor 29 to 
said bank contact. 28. 

It likewise follows that when set-key B is 
in its locked or set position and its contact 
springs 22 and 23 are therefore in engage 
ment, a condition of circuit continuity exists 
from bank contact. 2' by way of conductor 8 
and said engaged contacts of key B, and over 
conductor 30 to bank contact 31. Also, that 
when set-key C is in its locked or set position 
ind its contact-springs 32 and 33 are there 
fore in engagement, a condition of circuit con 
tinuity exists from bank contact 3' by way 
of conductor 9 and said engaged contacts of 
key C, and over conductor 34 to bank contact 
35. Also, that when set-key D is in its locked 
or set position and its contact springs 36 and 
37 are therefore in engagement a condition of 
circuit continuity exists from bank contact 4'' 
by Way of conductor 10 and said engaged con 
tacts on key D, and over conductor 38 to bank 
contact 39. Also, that when set-key E is in its 
locked or set position and its contact-springs 
40 and 41 are therefore in engagement, a con 
dition of circuit continuity exists from bank 
contact 5' by way of conductor 11 and said 
engaged contacts of key E and over conductor 
42 to bank contact 43. Also, that when set 
key F is in its locked or set position and its 
contact-springs 44 and 45 are therefore in 
engagement a condition of circuit continuity 
exists from bank contact 6' by way of con 
ductor 12 and said engaged contacts of key 
F and over conductor 46 to bank contact 47. 
lt will be noted that a numerical relation 

exists between the lower set of bank contacts 

50 

strips representing digit “2'; bank contact 

in Fig.1adapted to be engaged by the right 
hand blade of wiper 48 and the six strips of 
set-keys in Fig. 2. That is, the ten said bank 
contacts, counting from the uppermost set 
down, corresponds to all set-key strips, count 
ing from the lowermost set-key up. Thus, 
bank contact 47 corresponds to set-keys in all 
digit strips representing digit “1'; bank con 
tact 28 corresponds to set-keys in all digit 
31 corresponds to set keys in all digit strips 
representing digit “4”; bank contact 35 cor 
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responds to set-keys in all digit strips repre 
senting digit “5”; etc. - 

Recapitulating, we observe that the bank 
contacts adapted to be engaged by right hand 
blade of wiper 13, counting from the upper 
most set down, correspond to all keys of each 
digit strip respectively, the said counting be 
ginning with the left-hand strip, and that the 
bank contacts adapted to be engaged by right 

f() 

hand blade of wiper 48, counting from the 75 
uppermost set down, corresponds to a numeri 
cally similarly related key in each digit strip, 
counting beginning with the lowermost set 
key. Thus, the former rotating element (hav 
ing wiper 13) may be termed the digit dis 
tributor, while the latter rotating element 
(having wiper 48) may be termed the digit 
finder. 

Before discussing the effective functions 
in the telephone switching system in making 
the stated call, telephone number 245681, the 
operative functions of the impulse transmit 
ting device proper will be discussed. 
Assume the stated key-setting has been 

made and that relays A, B, C, D, E, and 
IF are locked actuated, and that therefore 
bank contacts 1, 2’, 3, 4, 5’, and 6 are 
grounded by way of armature of relay G and 
the locked armatures of the said relays respec 
tively. Next, assume that start-key 49 is 
thereafter depressed, causing its contact 
springs to engage and thus apply the ground 
during the period of depression to conductor 
50 and to the winding of relay 51 by way of 
armature 52 and its normal contact 53, caus 
ing said relay 51 to actuate, applying ground 
on its armature 54 to its contact 55, thence 
through armature 56, contact 57, conductor 
58, armature 59, contact 60, conductor 61 to 
winding of rotary magnet 62, causing it to ac 
tuate and drive wipers 13 and 63 into their 
first (off-normal) rotary position respective 
ly, incidentally causing off-normal spring 
contacts 64-65 to engage, after wiper 13 has 
engaged bank contact 1'. W 
As has been described, when wiper 13 moves 

into its first rotary position, the ground on 
bank contact 1' will be communicated over 
conductor 7, key contacts 27-26, conductor 
29 to bank contact 28. 
Wiper 13 being now grounded, due to its 

engagement with bank contact 1", this ground 
is communicated to wiper 63 over conductor 
68 and to engaged bank contact 69, conductor 
71, and relay 70, causing said relay 70 to actu 
ate and interrupt contacts 52-53; thus open 
ing the continuity of conductor 50, also, clos 
ing conductor 72, (which receives off-normal 
ground through contacts 65-64) through 
armature 73 of relay 70 to its alternate con 
tact 74 and over conductor 76 to armature 75 
of deactuated relay 51. Incidental to contacts 52-53 opening 
grounded conductor 50 (or if this ground is 
removed by permitting start-key 49 to return 
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to normal) relay 51 will deactuate, removing 
the ground from the winding of the rotary 
magnet 62 and causing it to deactuate, and 
also close a circuit EE from ground on off 
normal spring 65, spring 64, conductor 72, 
armature 78, alternate contact 74, armature 
75, normal contact 77, contact 78 and arma 
ture (9 of slow-releasing relay 80 to wind 
ing of relay 81, causing said 81 to actuate and 
lock through contact 66, armature 82 to 
ground on spring 65 over the described cir 
cuit path, and incidentally apply this ground 
to contact 83, conductor 84, contact 85 of the interrupter device on rotary magnet of low 
er element of Fig. 1, spring 87 to windings 
of relays 88 and 89 in multiple, causing both 
said 88 and 89 to actuate. Incidental to the 
actuation of relay 89 ground on its armature 
90 will be applied to its make contact 91 
and over conductor 92 to the winding of the 
rotary magnet 86, causing said 86 to actuate. 
Also, responsive to the actuation of relay 89 
its armature 93 engages its make contact 94, communicating ground on spring 95 of rotary 
magnet 86 to its normal contact 96 over con 
ductor 97 to the winding of relay 89, thus sup 
plementing the ground described as applied 
to the winding of relay 89 from off-normal spring 65. 

Responsive to the actuation of rotary 
magnet 86, insulated member 98, which is 
mechanically linked with the armature of 

AO 

said 86, will attract into engagement with 
spring 95. However, the mechanical rela 
tionship and adjustments between the springs 
85-87, 96-95 and member 98 (also shown 
in Figs. 5, 5A, 5, and 59) is such that when 
member 98 is attracted, spring 85 flexes so 
that it remains in electrical engagement with 
spring 87 until member 98 engages spring 95 
and has flexed it appreciably and before dis 
engaging it from spring 96 as shown in Fig. 
5, but still not disengaging springs 85-87 
until a further flexing of spring 95 as shown 
in Fig. 5; this disengaging of springs 85-87 
being followed by the disengaging of springs 
96-95 as shown in Fig. 5. Relay 89 was 
described as being held actuated by a ground 
path from its winding through armature 93, 

50 contact 94, conductor 97, contact 96 to ground 
ed spring 95. Also relay 89 is held actuated 
by a ground path from its winding to the 
contact springs points of 87-85, conductor 
84, contact 83, armatire 82, contacts 77-75, 
conductor 76, contacts 74-73, conductor 72 
off-normal spring 64 to grounded spring 65. 
Thus the relay 89 and its multipled relay 88 
will remain actuated until both said paths be 
come opened. One path becomes opened when 

60 spring 87 flexes out of engagement with 
spring 85; the other path becomes opened 
when spring 95 flexes out of engagement with 
spring 96. It will be noted that as long as 
relay 89 remains actuated its armature 90 
retains ground on the winding of the rotary 

5 
magnet 86, causing it to maintain a tractive 
force on its E.g armature, of which 
member 98 is a fixe t. It will be clear 
that by adjusting the leftion and arc of en 
gagement of the said sets of springs flexed by 
member 98 respectively, the throw or angle 
of gyration of the pawl-carrying armature 
comprising member 98 as an element, will be 
correspondingly varied, as well as the charac 
teristic period of vibration. Thus, the novel arrangement, whereby relays 89 and 88 are 
controlled Y a combined functioning of two independently adjustable sets of contacts act 
ing jointly as an interrupter has a greater 
range of adjustment and a more positive, uni 
form and fixed period than can be attained 
by a single-set interrupter device. In fact, 
this novel, interrupter of the present inven tion may be termed a composite interrupter 
as distinct from simplex interrupters for 
merly known; it has wide adaptations in this 
and other arts. Also, regardless of the an 
gular movement of the armature of rotary 
magnet 86 the relays 89 and 88 may be gov 
erned by the said contacts controlled by mem 
ber 98, so the period of actuation of the said 
latter relays may be readily modified and va 
ried, and therefore the characteristic of the 
call selection impulses controlled by relay 
88 as shall be adverted to presently, may be 
also modified. g 
Relay 81 remains actuated over the de 

scribed path until relay 51 actuates by reason 
of wiper 48 finding ground on bank contact 
28, applied over the described path to bank 
contact 1', wiper 13, bank contact 1' and 
grounded armature of relay G. 

Responsive to the described actuation of 
the rotary magnet 86 wiper 48 is driven into 
the first rotary position, its electrically joined 
blades linking the first pair of bank con 
tacts, and off-normal spring 99 will engage 
grounded spring 100, causing slow-releas 
ing relay 101 to actuate and apply ground on 
its armature 102 to contact 103 and to the 
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10 winding of slow-releasing relay 80, causing it 
to actuate and open contacts 78-79 and close 
armature 104 upon contact 105 leading to con 
ductor 58, Armature 104 leads to winding 
of release magnet 106 over the conductor 107. 
However, at this juncture no actuating 
ground will be applied to said 106 since the 
circuit continuity of conductor 58 is broken 
by reason of contact 55 being disengaged 
from armature 54. 
At the instant contacts 95-96 and 85-87 

are caused to open as described, relays 89 and 
88 become deenergized and deactuated. 
Armature 90 will, in turn, remove the ground 
from the winding of the rotary magnet 86 and 
it will deactuate, causing contacts 95-96 to 
close; followed by the closure of contacts 
85-87. At the time contacts 85-87 close, 
round will be reapplied to windings of re 
ays 89 and 88, causing said relays to reactu 
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ate to cause the rotary magnet 86 to reactuate over the circuit path previously described, 
driving wiper 48 a second rotary step; its 
blades engaging the second set of bank con 
tacts 28-108. 
With the stated set-key setting, conductor 

29 leading from bank contact 28 is in circuit 
continuity through set-key contacts 26-27 
and conductor 7 to bank contact 1' of the 
upper element and with the blades of wiper 13 
electrically joining bank contacts 1' and 1’, 
and bank contact 1' grounded through arma 
ture of relay G as described. This ground 
received from bank contact 1' on said 28 
will be applied from the right hand blade of 
wiper 48 to the lefthand blade thereof, and to 
bank contact 108 and to conductor 109, which 
is common to all bank contacts, of which 108 
is one, adapted to be engaged by the left hand 
blade of said 48. Conductor 109 leads to 
winding of relay 51, and it is therefore actu 
ated from the said ground application. Re 
lay 89 deactuated as before at the instant both 
contact-sets 85-87 and 95-96 became open 
coincidently opening contacts 90-91 and 
causing the rotary magnet 86 to thereupon 
again deactuate. Armature 75 will attract 
from normal contact 77 before contacts 85-87 
reestablish, and thus remove the locking 
ground from the winding of relay 81, as well 
as the initial actuating ground from the wind 
ing of relay 81. The latter relay will de 
actuate. Relay 89 which opened as before 
described incidental to the actuation of the 
rotary magnet 86 will not reactuate at this 
juncture; that of the rotary magnet 86 re 
turning to normal, because conductor 84 is 
now free of ground due to contact 7' bein 
free from armature 75. Then, the groun 
on armature 54 will be applied to make con 
tact 55, armature 56, normal contact 57, con 
ductor 58, make contact 105, armature 104, 
conductor 10 to winding of release magnet 
106, causing it to actuate and restore wiper 
48 to normal and open off-normal contacts 
99-100, causing relay 101 to deactuate its 
period thereafter; this followed by the de 
actuation of relay 80 its period after said 
101. 
The said ground on armature 54 communi 

cated to conductor 58 also leads through 
armature 59 and normal contact 60 of slow 
releasing relay 110 and over conductor 61 to 
the winding of the rotary magnet 62 of the 
upper element, causing it to actuate and drive 
wipers 63 and 13 to the second rotary posi 
tion; the former wiper engaging bank contact 
111 and the latter wiper electrically joining 

60 
bank contacts 2 and 2'. Bearing in mind 
that the linked blades of wipers 63 and 13 re 
spectively are joined by conductor 68 and that 
the left hand blade of wiper 63 is so designed 
that it engages adjacent bank contacts as it 
passes successively from one rotary position 
to the next, as for example, it engages bank 
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contact 111 before it leaves bank contact 69. 
Also, that left-hand blade of wiper 13 is so 
designed that it engages adjacent bank con 
tacts, as for example, it engages bank con 
tact 2 before it leaves bank contact 1'. And 
also keeping in mind that bank contact 1', 2', 
3, 4, 5, and 6' are grounded and relays A, 
B,C,D,E' and Fare actuated by virtue of 
the initial setting described, it will be clear 
that relay 70 remains actuated and ground 
from off-normal spring 65 will thus exist on 
armature 75 of relay 51. 
In the foregoing functioning of relay 88, 

wherein it actuated two times effective from 
the prime actuation of relays 81 and 89 and 
the rotary magnet 86, the circuit path be 
tween impulse terminal 112, contacts 115, 
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116, contact 117, 118 to terminal 119 was in 
terrupted two times at contacts 115-116 of 
relay 88. As will be seen presently the de 
scribed opening of the said circuit between 
the terminals 112-119 constitute a means of 
effectuating control of automatic switches 
in an exchange and therefore constitute a 
call selection control, in this instance repre senting digit "2", simulating the functioning 
of the impulse contacts of a so-called dial 
callig device referred to at the outset where 
in '2' is pulled. 
At this juncture relays A, B, C, D, E' 

and F are still actuated and locked as en 
sued at the initial setting described, and off 
normal springs 64-65 are in engagement, 
and so remain until wipers 63 and 13 return 
to normal, as will appear later. Wipers 63 and 13 are in their second rotary position, re 
spectively, being rigidly connected to the 
driving shaft which cooperates with and is 
drawn by the pawl-carrying armature of 
rotary magnet 62. In the lower element, re 
lay 51 is restored to normal coincident with 
wiper 48 and contact-springs 99-100 re 
storing to normal, followed by the deactua 
tion of relays 101 and 80 in sequence con 
sistent with their release characteristics. 
Relay 70 is held actuated until wipers 63 and 
13 move from the sixth rotary position after 
having successively progressed E. step move 
ment to the said sixth position, which posi 
tion is the last one having a grounded bank 
contact engageable by the left-hand blade of 
wiper 13. Thus, with the exception of said 
70 all relays in the lower element are nor 
mal. However, incident to relay 80 deactu 
ating, the described circuit path from ground 
off-normal spring 65 to winding of relay 81 
is again established, and the said 81 actuates 
resultant thereto, locking and incidentally 
grounding winding of relays 89 and 88 as be 
fore described. The functioning of the ro 
tary magnet 86 will be as before described 
upon said 89 actuating and its cycles of actu 
ation and deactuation will continue as be 
fore until wiper 48 encounters ground on 
bank contact 31, reached on the fourth ro 
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tary step, relays 89 and 88 deactuating and 
E; four times, or in other words, completing four operative cycles in the man 
ner as before described in which it com 
pleted two such cycles only, constituting the 
second digit “4”. \ 

IRelays 101 and 80 actuated in sequence 
upon wiper 48 moving off-normal into its 
first rotary ES as before. It is thus 
clear that after right-hand blade of wiper 
48 engages a grounded contact causing the 
release magnet 106 to actuate and restore 
said 48 to normal and also cause rotary mag 
net 62 to actuate and drive wipers 63 and 13 
a step in advance as described, a period of 
incapacitation ensues, dependent upon the 
accrued release characteristics of relays 101 
and 80, which were described as deactuating 

This function is what intro 
duces a delay. of determined duration, set 
by the adjustment of said 101 and 80, be 
tween the successive digit series of the num 
ber train being sent, to allow for automatic functioning of selector switches as in trunk 
group selection, for example. 

It has been described how, with the stated 
key setting, bank contacts 1'', 2', 3', 4', 
5', and 6' are electrically linked to bank 
contacts 47, 28, 31, 35, 39 and 43, and that 
counts 1, 2’, 3, 4, 5’, and 6' are grounded. 
This will continue, as will be apparent pres 
ently, until relay G is caused to actuate in 
cidental to wiper 13 moving forward from 
its sixth rotary position. Therefore, as 
wiper 13 advances in steps it will successively 
ground the bank contacts 28, 31, 35, 39, 43 
and 47; one said latter bank contact only be 
ing grounded for each rotary position of 
wiper 13, 
At the instant wiper 48 attains the fourth 

rotary position, its right hand blade finding 
ground thereon on bank contact 31; said 
ground being received from bank contact 2', 
hy, way of companion blades of wiper 13 as 
described, this ground is conducted through 
left-hand blade of wiper 48 to bank contact 
120 and to conductor 100 which condition 
causes the same functioning as before de 
scribed incident to said 109 becoming 
grounded. However, in this instance wipers 
13 and 63 are caused to move into the third 
rotary position responsive to the actuation 
of rotary magnet 62. Wiper 63 will main 
tain ground on conductor 71 by way of bank 
contact 121 received from bank contact 3' 
over conductor 68; the said ground being 
also communicated to bank contact 3' and 
thence to bank contact 35 of the lower ele 
ment over path described. . 
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As before, upon the deactuation of relay 
80, relay 81 will actuate, followed by relay 
89 and the before described functioning of 
the rotary magnet 86 will ensue, though in 
this instance its cycles of operation, together 
with those of the described coacting relays, 

7 

will continue until the right-hand blade of 
wiper 48 encounters grounded bank contact 35 
occupying the fifth rotary position. As be 
fore, the rotary position attained by wiper 48 
will index the cycles of operation of the ro 
tary magnet 86 and its coacting relays. 
Thus, relay 88 will complete five operative 
cycles, constituting the third digit “5” in the 
manner first described in which it completed two such cycles only. 

. Upon the right-hand blade of wiper 48 en 
countering bank contact 35 the ground de 
scribed as being thereon is communicated to 
the left-handblade of said wiper and to bank 
contact 122 leading to conductor 109, and 
the latter leading to the winding of relay 51 
causes it to actuate and unlock relay 81 and 
also causes rotary magnet 62 to drive wipers 
63 and 13 one step into the fourth rotary posi 
tion and further causes release magnet 106 to 
actuate and in turn cause wiper 48 to restore 
to normal opening ground from conductor 
109 and allows relay 51 to restore to normal. 
Off-normal contacts 99-100 will open caus 
ing relays 101 and 80 to return to normal in 
consistent sequence, initiating a reactuation 
of relays 81 and 89 and the attendant func 
tioning as before described. a 

In the manner before described and over 
the circuit path stated, wiper 13 will apply 
ground on bank contact 4 to bank contact 4'' 
and to bank contact 39 of lower element. In 
the manner now clear from the previous de scriptions wiper 48 will rotate by steps until 
its right-hand blade encounters bank contact 
89 occupying the seventh rotary position and its left-hand blade encounterstank contact 
123 leading to conductor 109 and to the wind 
ing of relay 51 as stated previously, said 51 
actuating. In the manner as before set forth 
the said rotary position attained by wiper 
48 indexes the cycles of operation of thero 
tary magnet and its coacting relays. Thus, 
relay 88 will complete seven operative cycles 
of the character hereinbefore set forth, con 
stituting the fourth digit “7”. Resultant to 
the actuation of relay 51 rotary magnet 62 
will drive wipers 63 and 13 one rotary step 
into the fifth rotary position and cause re 
lease magnet 106 to actuate and in turn cause 
wiper 48 to restore to normal, followed by 
the deactuation of relays 101 and 80 in con 
sistent sequence. - 
Left-hand blade of wiper 13 now encounters 

ground on bank contact 5' and conducts said 
ground to the right-hand blade thereof and 
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to bank contact 5' leading to bank contact 
43 of the lower element. 
As before, upon the deactuation of relay 80, 

relay 81 will actuate, followed by relay 89, 
and the before described functioning of the 
rotary magnet 86 will ensue, though in this 
instance its cycles of operation, together with 
those of the described co-acting relays, will 
continue until the right-hand blade of wiper 30 
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relays. 
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48 encounters grounded bank contact 43 oc 
cupying the eighth rotary position. As be 
fore, the rotary position attained by wiper 48 
willindex the cycles of operation of the rotary 
magnet 86 and its coacting relays. Thus, 
relay 88 will complete eight operative cycles 
constituting the fifth digit “8” in the man 
ner first described in which it completed two 
such cycles only. 
The functioning of relay 51 incident to the 

right-hand blade of wiper 48 encountering a 
grounded bank contact has been fully de 
scribed, together with the resultant deactual 
tions of relays 81 and 89 and the actuation of 
rotary magnet 62, which in this instance 
causes wipers 63 and 13 to move into the sixth 
rotary position and also the actuation of re 
lease magnet 106 which causes wiper 48 to 
restore to normal, followed by the returning 
to normal of relays 101 and 80 in consequent 
sequence. 

Left-hand blade of wiper 13 now encoun 
ters grounded bank contact 6 and conducts 
said ground to the right-hand blade thereof 
to bank contact 6' and to bank contact 47 of 
the lower element. 
As before, upon the deactuation of relay 80, 

relay 81 will actuate, followed by relay 89 and the before described functioning of the 
rotary magnet 86 will ensue, though in this 
instance its cycles of operation, together with 
those of the described coacting relays, will 
continue until the right-hand blade of wiper 
48 encounters said grounded bank contact 47 
occupying the first off-normal rotary posi 
tion. As before, the rotary position attained 
by wiper 48 will index the cycles of operation. 
of the rotary magnet 86 and the coacting 

Thus, relay 88, will complete one 
only operative cycle, constituting the sixth 
digit “1” in the manner first described in 
which it completed two such cycles. 
The functioning of relay 51 incident to the 

right-hand blade of wiper 48 encountering a 
grounded bank contact has been fully de 
scribed, together with the resultant deactu 
ation of relays 81 and 89 and the actuation of 
rotary magnet 62, which in this instance 
causes wipers 63 and 13 to move into the 
seventh rotary position and also the actua 
tion of the release magnet 106 which causes 
wiper 48 to restore to normal; followed by re 
turning to normal of relays 101 and 80 in 
consistent sequence. 

It was described how, as left-hand blade 
of wiper 63 rotated from bank contact 69 to 
bank contact 111 and thence to bank con 
tact 121 electrical continuity with conductor 
71 was uninterruptedly maintained, and also 
that ground was uninterruptedly maintained 
on the blades of wiper 13 while passing from 
contact 1' to contact 6. Bank contacts 124, 
125 and 126 consecutively following bank con 
tact 121 serve to maintain the said electrical 

65 continuity between the left-hand blade of 

tion; in this instance bein 
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wiper 63 and conductor 71 until said 126 is 
disengaged incident to the onward movement 
of the said wiper. 

It has also been described how relay 70 
was held actuated from the ground received 
from the armature of relay G, and conduc 
tor 68 joining wipers 63 and 13. Thus, when 
wiper 13 moves beyond the sixth bank posi 

g the last bank 
position having a grounded bank contact en 
gageable by wiper 13 the ground is removed 
from conductor 71 and relay 70 will deac 
tulate, armature 3 retracting into engage 
ment with its normal contact 127. A circuit 
now exists from the grounded spring 65, 
spring 64, conductor 72, armature 73, nor 
mal contact 127 to winding of release mag 
net 128, causing it to actuate and restore 
wipers 63 and 13 to normal and open off 
normal springs 64-65 to deenergize release 
magnet 128. Relays 101 and 80 may or may 
not have returned to normal due to their 
slow release characteristic; in fact it is only 
necessary that relay 70 shall deactuate be 
fore relay 80 closes its normal contacts 78-79 
to insure that relays 81 and 89 shall not re 
actuate and cause the rotary magnet 86 to 
actuate and introduce an actuation of re 
lay 88, which latter function might, cause a 
false impulse to be introduced into suscep 
tible equipments in the automatic exchange. 
It will be noted that the winding of relay 
G is in multiple relation with release mag 
net 128, and therefore actuates coincident 
therewith. The actuation of relay G dis 
connects ground from common conductor 
129, which constitutes the locking ground 
of relays A, B, C, D, E, and F and also 
is the secondary source of ground for bank 
contacts 1', 2',3', 4', 5' and 6. The six lat 
ter relays will return to normal and ground 
will also be removed from the six latter bank 
contacts, 
The operative element Fig. 1 of the im 

pulse sending device is now normal. FIow. 
ever, bank contacts 1’, 2’, 3, 4, 5’, and 6' 
are still linked through the set key contacts 
to bank contacts 28, 31, 35, 39, 43 and 47 over 
the previously described path through the 
stated contacts of set-keys A, B, C, D, E 
and F: the said latter keys remaining as 
set until a subsequent setting in respective 
digit strips changes any or all of them, it 
being borne in mind that only a new setting 
of set-keys, wherein they are caused to be 
depressed to their extreme down positions 
respectively, can introduce a factor of con 
trol of the operative element after relay G 
has actuated. That is to say, regardless of 
the fact the digit strips have depressed set 
keys, such depressed set-keys are not a fac 
tor of control, nor do they constitute an effec 
tive setting unless they have been individual 
ly depressed to their extreme down position 
respectively, and further, that such set-keys 
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SO depressed to their extreme down posi 
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tions are in digit strips in successive nul 
- merical relation, counting from the extreme 
left-hand strip. A correction of a set digit 
may be made by depressing a new key to 
its second position only. 

Illustrative of the latter statement it may 
be assumed that in a setting of telephone 
number 245681 set-key B was, through inad 
vertence, only depressed to the intermediate 
position, and, therefore, due to the stated ad 
justments of the lower set of contact springs 
24-25 of said B, said latter springs will 
remain disassociated. Then, since conductor 
2 will not have had ground applied thereto, 
relay B will have remained normal and 
no ground will have been applied to bank 
contact 2'. Thus when wipers 63 and 13 
move into the second rotary position, wiper 
13 will fail to find ground, and, therefore, 
from the descriptions, it will be clear relay 
0 will deactuate, and as before set forth, 
the deactuation of relay 70 will cause release 
magnet 128 and relay G to actuate; the said 

5 actuation of relay Gunlocking the relaySA, 
C, D, E' and F as before set forth, the 
operative element shown in Fig. 1, thus re 
storing to normal without susceptibility to 
keys A, C, D, E and F or the set condition 
of their dependent relays A, C, D, E and 
F'. In this instance, the operative element 
Fig. 1 functioned as if digit '2' in the first 
series only were set. 

If keys A, B, and C (representing tele 
phone number 245) only are depressed to 
their respective down positions (causing re 
lays A, B and C to actuate and lock) and 
keys D, E and F left as previously set, the 
operative element Fig.1, including relay 88, 
will function as first described after depress 
ing start-key 49 as before, wiper 48 rotat 
ing successively to bank contacts 28, 31 and 
35 and releasing upon attaining the said bank 
contacts respectively. Wipers 63 and 13 will 
rotate as before by steps to the third posi 
tion and thence to the fourth position, and 
failing to find ground on bank contact 4'', 
because relay D has remained normal since 
relay. G last actuated, the relay 70 will be 
caused to be deactuated in the manner be 
fore described because of wiper 63 becom 
ing ungrounded and release magnet 128 will 
actuate and restore wipers 63, and 13 to nor 
mal and cause relay G to actuate and unlock 
A, B, and C, together with relays 101 and 
80 in the manner before set forth, result 
ing in the operative element Fig. 1 restor 
ing to normal. Assuming set-key H representing digit “6” 
in the first or left-hand numerical order key 
strip, and set-key J, representing digit '7' in 
the second numerical order key strip are next 
depressed to their respective extreme down 
positions in a new setting, this being designed 

ings to constitute telephone number"6", re 
lays A, and B will becaused to actuate. Re 
lay A will receive ground and function as 
first described, over conductor 1 by way of 
key springs 130-131 of set-key H and to 
grounded common c. Relay B will receive 
ground and function as first described over 
conductor 2 by way of key springs 132-188 
of set-key J and grounded commond. In 
cidental to the keys A and B being thus de 
pressed from a previous setting, set-keys A 
and B situated in the same strips respectively 
as set-keys H and J, will restore to normal 
due to the described locking bar action. 
Upon depressing pressure being removed the 
said springs of keys H and J will disengage 
in the manner described in relation to set-key 
B. Springs 134-135 of key H will also close 
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incident to the depression and remain closed 
until released to normal and complete an elec 
trical path from bank contact 1' over conduc 
tor 7 and conductor 136 to bank contact 137 
of lower element. Springs 138-139 of set 
key J will also close incident to the depression 
and remain closed until released to normal 
and complete an electrical path from bank 
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contact 2' over conductor 8 and conductor 38 - 
to bank contact 39 of lower element. 

It will be noted here that since contact 
springs 36-37 of key D are closed due to a 
previous setting and that no key has been 
newly set and the numerical order strip con 
taining key D the said contacts will remain 
closed during the functioning of the operative 
element Fig.1 resultant to the setting of keys 
Hand J following the depressing of start-ke 
49. Therefore, the described circuit pat 
from bank contact 4' over conductor 10 
through said contacts 36-37 to conductor 38 
and bank contact 39 will still exist. This 
condition of bank contact 39 having electrical 
continuity with bank contacts 2' and 4' will 
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cause no operative confusion since when wip 
er 13 functioning in the manner described 
rotates from engagement with bank contact 
2' ground will be removed from wiper 63 
and the described restoration to normal of the 
operative element Fig. 1 will reensue. If, 
now, it is assumed a setting of said H and J 
were remade and also the i. C and D are 
depressed to the extreme down positions re 
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spectively, relays A, B and C and D will 
actuate as before described responsive there 
to, and in this case bank contacts 2' and 4' 
are linked from conductors 8 and 10 through 
key-springs 138-139 and 36-37 respectively 
to conductor 38 and to bank contact 39 of the 
lower element of Fig. 1. From the foregoin 
it is clear that when wiper 13 engages ban 
contacts 2' and 2' (assuming that start-key 
was depressed to initiate the functioning of 
the operative element Fig. 1) not only is bank 
contact 39 of the lower element grounded, 
but also bank contact 4' of the upper element. 

20 

125 

to cause relay 88 to effectuate circuit open- However, since only one contact 89 is lso 
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grounded in the lower element, its (89) ro 
tary position will definitely index the RE of actuation of relay 88, being seven. Then, 
when wiper 13 has progressed by successive 

O 

steps to bank contact 4 in the manner de 
scribed and it engages bank contacts 4 and 
4', bank contact 2' will become grounded as 
well as said bank contact 39. As before, the 
rotary position of 39 will index the cycles of 
actuation of relay 88, so seven cycles of actua 
tion of said relay will again transpire; the 
telephone number thus constituted being 
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transpiring. 

'6757'. Upon wiper 13 stepping into the 
fifth rotary position and finding no ground 
on bank contact 5' due to relay E, being nor 
mal; set-key E not having been depressed 
since relay G actuated and removed ground 
which in a previous setting locked it, the relay 
70 will deactuate in the manner before set 
forth and the operative element. Fig. 1 will 
return to normal consequent thereto, as in 
the instance described. 
Assume that when the operative element 

Fig. 1 is functioning as described consequent 
to the setting of keys A,B,C,D,E and F and 
the depressing of start-key 49, it is desired to 
erase or negate the setting and also release to 
normal any automatic switches operated, re 
sponsive to the actuation of relay 88. Fur 
ther, assume this erasure is to take place while 
impulses constituting the third digit '5' is 

That is to say, while wipers 
63 and 13 are in their respective third rotary 
positions and wiper 48 is moving from normal 
towards, but not yet reaching, the bank con 
tacts 35 and 122 attained upon the fifth ro tary step. Release key 140 is depressed, ap 
plying ground to conductor 141 leading to the windings of relays 110 and 114 in multiple 
causing them to actuate. Armature 142 of 
relay 114 will apply its ground to its two make 
contacts 143 and 144. Contact 143 leads over 
conductor 107 to winding of release magnet 
106 and to armature 104 of relay 80. Con tact 144 leads to winding of release magnet 
128 and winding of relay Gin multiple. Both 
said release magnets 106 and 128 and relay 
Gwill actuate consequent to said ground ap 
plication from armature 142 and release the 
wipers 48, 63 and 13 to normal. Relay G, 
due to its removing the locking ground from 
conductors 129, will cause relays A, B, C, 
D, E and F to deactuate and negate the 
setting of the keys A, B, C, D, E and F. 
Assume that while the device is not effectu 

ating impulsing, but that the functioning has 
started; that is, at the period of prolonged 
closure between two digit series; the release 
key 140 is depressed. The relays 110 and 
114 will function and cause the release mag 
nets 106 and 128 and relay G to actuate and 
restore the wipers of Fig. 1 and disconnect 
the locking ground from conductor 129, caus 
ing the decade relays A,B,C,D,E' and F' 
to deactuate, and as before, when the de 

when the depressing pressure is removed from 
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presive pressure is removed from key 140, 
the device is receptive to a new setting, it 
being borne in mind that the operative ele 
ment is incapacitated, against rotary move 
ment of its wipers until relay 110 has restored 70 
its period after key 140 is released. 
Assume, now, that after the described set 

ting of keys A,B,C,D, E and Fit is desired 
to erase or negate the said setting before start 
key 49 is depressed. Release key 140 is de 
pressed, causing relays 110 and 14 to actuate 
as before described. Armature 142 will ap 
ply ground to contact 143 and 144 as before 
and cause release magnet 106 and 128 and re 
lay G to actuate. The wipers in Fig. 1 being 
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80 
normal, only relay G will have an effective 
function; that of removing locking ground 
from conductor 129, causing relays A, B, 
C, D, E and F to restore to normal, so 
key 140, the device is receptive to a new set 
ting and may be caused to start operative 
function when relay 110 restores. 
From previous descriptions it was ob 

served that during the period of rotation of 
the wiper 48 relay 80 is held actuated, and also 
for a period after the release to normal of 
said wiper, consistent with the release char acteristics of relays 101 and 80. Thus, relay 
80 is actuated at the time the release key 140 
was depressed. Therefore, ground applied 
to armature 104 is applied also to make con 
tact 105 and armature 59 of actuated relay 
110, make contact 145 to winding of slow-re 
leasing relay 146 and its contact 147, causing 
said 146 to actuate and lock its winding 
through said 147 to armature 148, which 
latter armature receives ground from at 
tracted armature 149 and its make contact 150 
of actuated relay 110. Relays 110 and 114 
will remain actuated as long as... release key 
140 is held depressed, and relay 110 for a 
period thereafter consistent with its release 
characteristic, it being borne in mind con tacts it is included in the path described 
as normally closed between impulse terminals 
112 and 119 open the impulse conductors 
which in the example lead to automatic tele. 
phone switches of the two-wire type, and that 
the said switches will be caused to release if 
the impulse circuit controlling them remains 

9) 

(X) 

1). 

O 

s 

open alonger period than the period of re 
lease of the said switches. This is character 
istic of automatic switches of the two-wire 
type. In other words, the impulse circuit in 
cluded into the circuit leading to the auto 
matic switches is opened a period of such 
duration, that it is in effect a release, such as 
is occasioned by replacing the receiver on 
the hook of a calling telephcne of the two 
wire automatic type. 

If, now,it is assumed that a directed release is initiated during the functioning of the de 
vice Fig. 1 by depressing key 140 and this re 
lease function of the operator is forthwith 130 
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followed by a new key setting and the de: 
Eig and subsequent release of the start 
ey 49 before relay 110 has returned to nor mal, conductor 61 is prevented from receiv 

ing ground from armature 54 due to contacts. 
59-60 being open. It was described how 
rotary magnet 62 must receive ground from 
conductor 61 to initiate the functioning of Fig. 1 from the setting of keys in Fig. 2; 
This latter condition being borne in mind, it 
is clear that an automatic stant means must 
function under the condition or a redepress 
ing of start-key 49 must be resorted to after 
relay 110 has restored to normal. This 
would lead to confusion and indefiniteness. 
The function of relay 146 is, therefore, to automatically impart a starting ground to 

conductor 61 after a directed release, simulat 

2 5 

ing the condition which would ensueupon de 
pressing start key 49 and it accomplishes this 
as follows: Relay 146 being dependent upon 
relay 110 by reason of its winding receiving locking ground through contacts 149-150 
will deactuate its period after the deactuation 
of relay 110. Then, after relay 110 deac 
tuates and before relay 146 deactuates, 
ground on armature 149 to normal contact 
151, conductor 152, armature 153 and make 
contact 154 is applied to conductor 61 and to 

4) 

the winding of rotary magnet 62, causing it 
to function and incidentally close off-normal 
contacts 64-65, and due to relay 70 being 
caused to actuate from ground on wiper 63 
as before set forth, the relays 81 and 89 will 

5 becaused to actuate also and initiate the ro 
tation of wiper 48; all as before set forth 
descriptive of a setting up and directed start ing ground being applied thereafter over 
conductor 50. The relay 146 deactuates its 
period after applying a ground thus to rotary 
magnet 62 of sufficient duration. 

It will be noted that relays 110 and 146 
only actuate responsive to a directed release, 
and therefore not incident to a normal re 
lease, wherein conductor 
to become grounded. 141 is not caused 
Assume that the operator desired to arrest 

the progress of a train of digit series, for ex 
ample; this on account of wishing to verify 
a number before permitting the final or at 
least a next succeeding digit series of the 
number train to be sent. Depressing holding 
button 155 will cause a ground to be applied 
to conductor 156 and to the winding of relay 
80. The key 155 will be held depressed only 
as long as it is desired to arrest the function 
ingof Fig.1, but, as will appear, the function 

60 
ing will not be arrested during the progress 
of a digit series. To so arrest the progress 
during the period of a digit series would 
vitiate the call, though the depressing pres 

(66 

sure were released and the device allowed to 
complete its functioning in accordance with 
the key-setting. - 

It is clear that if calling the telephone num 

11 
ber 245781 exampled, the holding button 155 
were Ed after the impulses constitut ing the digit'' were started, and if the com 
plete digit series of seven interruptions were 
not to be normally effectuated, a digit of 
smaller numerical value would result, so that 
when the device was allowed to continue func tioning upon releasing pressure on key, 155, a 
new digit made of the fragment of the "7 
not sent would be introduced. Thus, two 
errors; one of a smaller digit series substi 
tuted for the “7”, and the other of an addi 
tional digit would result before the final two 
digits would be sent, would ensue. However, 
due to relay 101 remaining locked its period 
after wiper 48 restores and that this latter 
can only take place upon said 48 finding 
ground on contact 39, the full seven impulses 
will transpire. It was described how the de 
actuation of relay 80, closing its contacts 
78-79 served to start a new digit series by 
causing relay 81 to reactuate. In the present 
state, that of conductor 156 being grounded 
through contacts of key 155, relay 80 will not 
deenergize and thereafter relay 81 cannot re 
actuate and initiate the next digit series. 
When the ground is removed from the said 
156 by removing the depressing pressure 
from key 155, relay 80 will return to normal 
after its period expires and normal function 
ing will ensue. 

it. is thus clear that a release to normal can 
be realized at any instant, and that an arrest 
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ing of the progress of a number train can only 
be realized effective at the end of a digit series. 
Should the holding key 155 be depressed 

after a digit series has been completed, but 
before relay 80 restored to normal consistent 
with its period, the result would, in effect, 
prolong the releasing of said 80 for the dura 
tion of the depressing pressure on said 155. 

It has been described how, after making a 
key-setting in the digit strips, the start-key 
49 was directly depressed to initiate the opera 
tive functioning of Fig. 1. It will now be ex 
plained how, through supplemental means, 
the said initiation of the functioning can be 
made automatic, effective coincident with the normal depressing of a set-key in any digit; 
the digit being changeable at will. 
Automatic start-keys 15, 158, 159, 160, 

161 and 162 correspond to digit strips one to 
six, counting from the left, and they are pref 
erably mounted above the digit strips and 
the respective keys are mounted numerically 
relevant to the said strips respectively. 
These automatic start-keys nre preferably of 
the same general mechanical type as the digit 
keys; that is, depressing any key will auto 
matically release to restoration any other key in the strip. 
Abutton R is related to the startkeys lock 

ing bar, so depressing it will shift the bar 
and restore any key set therein. Key R would 
be depressed if it were decided to change the 
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control from automatic start to normal start 
ing through the agency of key 49. Buttons 
or equivalent means for releasing keys held 
ly a locking bar are not new as generally ap 
plied in other applications, 
Assume that it is desired to have the op 

erative element of Fig.1 start functioning in 
cident to any set-key in the second digit strip 
from the left being depressed; key B for ex 
ample. Button of key 158 will be depressed, 
and it being of the general locking type as 
used for the digit key strips, will remain so 

5 

depressed with its contacts engaged. It is 
obvious that any key of well known form, not 
mechanically interlinked with other similar 
keys may be substituted for key 158, only, it will be apparent keys which are mechanically 
automatically released by the shift-plate ac 
tion upon changing a starting setting are de 
sirable as by this device only one setting can 
ensue regardless of frequent changes made to 
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suit the whims of or the capabilities of the 
operator. It is to be borne in mind that as 
the operative element begins functioning 
upon the set-key Bin the designated digitbe 
ing depressed to the extreme down position 
the functioning will progress normally coin 
cident with set-keys in succeeding digitsbe 
ing set and their cooperating common digit. 
relays functioning. For example, if the op 
erative element begins functioning upon said 
depressing of set-key B, relays C,D,E, and 
F will be then normal. However, they will 
be caused to actuate normally upon keys C,D, 
E and F respectively being depressed as de 
scribed; this regardless of the order of the 
setting-up. It will be recognized that should 
the operator not have operatively depressed 
the succeeding set-key in each digit respec 
tively beforewipers 63 and 13 move into a 
rotary position corresponding to a succeed 
ing digit key-strip, left-hand blade of wiper 
13 will fail to find a ground on its cooperating 
bank contact, and E. the restoration 
to normal of the operative element Fig.1 will 
forthwith ensue in the manner described. 
Subsequent key-settings in digits beyond the 
set starting digit then having no operative 
control because common digit relays which 
were set consecutively before the restoration 
to normal have, by their deactuation, un 
grounded corresponding bank contacts en 
gageable by wiper 13 and therefore, even if 
start key 49 were depressed, no operative 
functioning could ensue. Normally, the 
start-key 49 would not be depressed where the 
device is pre-set to automatically start func 
tioning incident to setting in a predetermined 
digit key-strip, 
Assuming the condition set forth, that of 

key 158 being set depressed. Then, when 
set-key B is depressed (or any other set-key 
in its digit strip) and conductor 2 is caused 
to become grounded as described, incident to 
energizing relay B', closed contacts in key 
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158 will communicate this ground to con 
ductor 50 and to winding of relay 51 as be 
fore set forth in starting, through the de 
pressing of startkey 49. However, in the in 
stance of key 158 being set, no special physical 
operation is required and time is therefore 
gained by allowing the transmission of the 
impulses to proceed ahead of the complete 
setting of all the keys. 
Terminal 163 of upper off-normal will be 

come grounded incident to the first operative functioning of the element of Fig.1 and re 
main so grounded until its restoration to nor 
mal, Terminal 164 of lower off-normal 
springs will become grounded, incident to 

O 

wiper 48 moving 'off-normal' and so remain 
until it has returned to normal. Thus, ter 
minal 164 is grounded only while impulses 
constituting a digit series of a number train 
ensues. Terminal 165 becomes grounded in 
cident to the first digit set-key setting being 
made, and so remains until element Fig. 1 
restores to normal, or in other words from the 
instant of first converting the device shown in 
Figs. 1 and 2, to the instant it is restored to 

85 

90 
normal or is released from conversion assum , ing the extreme left-hand digit strip is set 
before others. Terminal 166 becomes ground 
ed at the instant the element Fig. 1 is caused 
to restore to normal, and so remains until the 
restoration to normal of wiper 63 is complete 
ly accomplished, it being borne in mind that 
if a directed release occurs from depressing 
release-key 140,163 will remain so grounded 
until conductor 141 leading from said 140 
becomes ungrounded. Terminal 167 becomes 
grounded incident to the initiation of the 
starting of the functioning of the operative 
element Fig. 1. It remains grounded until 
the pressure upon the prime starting-key is 
removed. Terminal 168 becomes grounded 
incident to a directed release, and remains so grounded until depressing pressure is re 
moved from release key 139. Terminal 169 
becomes grounded incident to depressing the 
hold key 155 and so remains grounded until 
said 155 is released. Terminals 176, 177 and 
178 lead to relay springs 179,180 and 181 re 
spectively. Contact springs 180 and 181 are 
normally closed, so a closed path normally 
exists between terminals 177 and 178, Con 
tact springs 179 and 180 close incident to the 
actuation of relay 81, so a closed path exists 
between terminal 176 and 177 when relay 81 is 
actuated, and it follows that an open circuit 
condition exists betwen terminals 177 and 
178 when relay 81 is actuated. 

It will be noted that the functioning of off 
normal contact springs 99 and 100 will not be. 
coincident with the functioning of relay. 
springs 180 and 179. It is clear that the device 
as contemplated in the present invention 
shows schematically in Figs. 1 and 2 and dia 
grammatically in Fig. 3 comprehends more 
than simply an impulse device. It also con 
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templates a control device incident thereto. 
An example of the latter is wherein while 
relay 81 is actuated, and therefore impulsing 
is transpiring, contact springs 179 and 180, 
through terminals 176 and 177 short-circuit 
the telephone set 183 in Fig. 3. 
The condition recited in relation to Fig. 3 is 

approximately simulated in dial calling de 
vices referred to wherein contained contact 
springs short-circuit the interlinked tele 
phone set at of normal positions of the dial 
calling device; that is, when the calling plate 
is off-normal. The latter circuit condition is 
set up to prevent disturbance in the telephone 

5 circuit while impulsing, and for other reasons. 
Fig. 3 is a diagrammatic representation of a 

calling telephone 183 of the automatic type in 
cluding an impulse sending device 182 as 
shown in Figs. 1 and 2. A line 184 leads to a 
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pre-selector 185; the latter having access to 
a first selector 186. The said first selector 
and other selectors are of any of the well 
known two-wire type. 
Telephone 187 connected to line 188 may 

be assumed to be the called telephone, num 
ber 245781 leading from connector bank set 
189. It is assumed that telephone 187 is en 
abled to gain attention of the central operator 
by removing the receiver from the hook 
switch and thus close its internal circuit, caus 
ing relay 113 to actuate, and attract its arma 
ture, and cause calling lamp 190 contiguous to 
spring jack 191 to glow. The operator can 
gain access to said telephone by inserting 
switching plug 192 into spring jack 191. This 
will cause ground on sleeve conductor of plug 
192 to be applied over conductor 193 to wind 
ing of relay 194, causing it to actuate and dis 
associate relay 113 and extinguish lamp 191. 
It also applies a busy ground to bank contact 
195 and sleeve of spring jack 196 and so main 
tains it until ground is removed from said 193 
incident to withdrawing plug 192. While 
ground is thus on 193 a “busy' will be found 
on the sleeve of 196 and also on private bank 
contact 195. That is, said 188 will not be 
seizable thru a connector, as 197. However, 
the said functioning of telephone 187 is sec 
ondary to the present invention since its 
Salient objects are directed to effectuating call 
selection. 
The telephone 187 is shown as of the man 

ual type for simplicity. It is obvious a tele 
phone of the automatic type may be sub 
stituted, using well known central office in coming calling pre-selectors in access to se 
lectors and connectors, in lieu of the manual 
equipment shown, 
Assume that after receiver on telephone set 

183 is removed from its hook-switch and ac 
cess is had to selector 186 the said keys A, 
B, C, D, E and F are depressed to their re 
spective down positions and start-key 49 is 

5 
depressed. The shaft of selector 186 (which 
may be termed the first digit selector) will be 

13 

caused to raise two steps responsive to two 
open impulses from contacts 15116, regis 
tering with the second level and there rotate 
into the first disengaged trunk bank contact 
set leading to second selector 197 (which may 
be termed the second digit selector). Upon 
four open impulses occurring at contacts 
115-116 the wipers of 198 will raise four 
steps and register with the fourth bank level, 
and there rotate into the first disengaged con tact, leading to third selector 199 (which may 
be termed the third digit selector). Upon 
seven open impulses occurring at contacts 
115-116, the wipers of 200 will raise seven 
steps and register with the seventh bank level 
and there rotate into the first disengaged 
bank contact set leading to connector i97. 
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Upon eight open impulses occurring at con 
tacts 115 and 116 the wipers of 197 will ro 
tate in one step or position and seize the first 
bank contact set which leads to telephone 187 
and numbered 245781,incidentally grounding 
conductor 193 and causing relay 194 to actu 
ate and disassociate bridged relay 113; also 
placing a "busy' ground on sleeves of spring 
jacks 191 and 196. 

Substituting a dial calling device of well 
known type as before referred to, for the de 
vice represented by 182 and operating it to 
call the stated telephone number as normal 
ly done, will cause the same functioning of se 
lectors 186,198,199,200 and connector 197, the 
dial calling device in this instance being an 
alternative means of effectuating call selec 
tion. A prolonged opening of contacts 
115-116 will cause a release and restoration 
of switches interlinked with line 184 as if 
the hook-switch on telephone set 183 were 
depressed to open the telephone circuit to 
normal condition. This function is well 
known, as applied to systems of the stated 
type, when employing a dial calling device 
in the telephone set in lieu of the device indi 
cated by 182. 

It is obvious the present invention is sus 
ceptible to wide adaptations and detailed 
modifications in design, such as effectuating 
closed circuit impulses in lieu of open circuit 
impulses; ground impulses to a single con 
ductor or alternate conductors, etc. 
Having thus described one adaptation ill 

lustrative of our invention, what we claim 
S-se 

1. An impulse sending machine compris 
ing sets of set-keys, means for sending series 
of impulses in definite numerical order re 
sponsive to said keys, and automatic means 
for interchangeably starting said impulse 
means responsive to operating the key of a 
random pre-determined series regardless of 
the order of setting. p 

2. Areciprocatingimpulsesending machine 
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comprising an impulse sender control device, 
sets of set-keys for different digits of a num 
ber, positions on said control device com 30 
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monly related to the numerically correspond 
ing keys of the respective said sets of set-keys, digit distributor g distributing posi 
tions corresponding to the number of Sets 

a common connection from each said position to said keys of the corresponding 
set and a common connection from the cor 
responding digit key of each set to a corre sponding position on the impulse sender con trol device, means including said reciprocat 
ing device, whereby as the digit distributor reaches each in the operated key in 
the correspon ing set will determine the number of impulses to be transmitted, and automatically applied means for making 
equalpauses between the last impulse of each digit series and the first impulse of the next following digit series regardless of the 
number of impulses in the respective digit 
series of the number. . . Y 

3. A sending machine comprising sets of set-keys, the set-keys corresponding to the 
different digits of a number, automatically applied, means for successively sending a plu 
rality of like or unlike series of impulses re sponsive to said keys including a reciprocat 
ing wiper having a plurality of impulse po 
sitions successively associated with the keys 
for the successive series of impulses, and means for advancing and releasing said 
wiper for each series of impulses. 

4. An impulse sending machine comprising 
sets of set-keys, means for ling series of in pulses responsive to said keys, there being a 
specific set of set-keys for each series, means for disabling the sending of impulses, means including a manual key for rendering the last 
said means effective, and automatic means for preventing the said last means from becoming 
effective during the sending of an impulse 
series, 

5. In an impulse sending machine compris 
ing groups of numerical order set-keys, each 

of keys, 

numerical order, there being a set-key specific 
for each digit of each namical order, means 
for sending series of impulses responsive to 
setting one or more said set-keys of different 
numerical orders respectively, means for di 
rectively causing the negation of the condi 
tion set-up by the setting of the respective set 
keys and the restoration of the sending ma chine during the process of said sending with 
out restoring the set-keys, and automatically 
controlled means for again initiating the op 
eration of the first said means consequent 
upon the expiration of a predetermined pe 
riod after the said restoration, provided a new 
setting of the set-keys has been effected before 
the restoration has become complete. 

6. In an impulse sending machine compris 
ing groups of numerical order set-keys, each 
said group of keys belonging to a different 
numerical order, there being a set-key specific 
for each digit of each numerical order, means 

1,714,803 
for sending series of impulses responsive to 
setting one or more saidset-keys of different 
numerical orders respectively, and means for 
directively causing the negation of the condi 
tion set-up by the setting of the respective 70 
set-keys and the restoration of the sending 
machine during the process of said sending 
without restoring the set-keys, f 

7. In an impulse sending machine com 
prising groups of numerical order set-keys, 75 
each said group of keys belonging to a dif 
ferent numerical order, there being a set-key 
specific for each digit of each numerical or er, means for sending series of impulses re 
sponsive to setting one or more said set-keys 80 
of different numerical orders respectively, 
means for directively causing the negation of 
the condition set-up by the setting of the re 
spective set-keys and the restoration of the 
sending machine during the process of said 85 sending without restoring the set-keys, and 
automatically controlled means for prevent 
ing the initiation of the operation of the first said means until a predetermined period has 
elapsed after the restoration of the sending 90 
machine. 

8. In an impulse sending machine compris 
ing groups of numerical order set-keys, each said group of keys belonging to a different 
numerical order, there being a set-key specific 05 
for each digit of each numerical order, means 
for sending series of impulses responsive to 
setting one or more said set-keys of different 
numerical orders respectively, means where 
by the time required to complete the sending is 100 
determined by the number of impulses in each 
series sent, and means for retaining an indi 
cation of the last setting until a aew setting is 
thereafter made. 

9. In an impulse sending machine compris- 105 
ing groups of numerical order set-keys, each 
said group of keys belonging to a different nu 
merical order, there being a set-key specific for 
each digit of each numerical order, means for 
sending series of impulses responsive to set-ll? 
ting one or more said set-keys of different 
numerical orders respectively, means where 
by the number of series sent will correspond 
to the number of set-keys operated an 
determined by the number of impulses con 
stituting the respective series sent, and means 
for retaining an indication of the last setting 
until a new setting is thereafter made. . . . . 

10. In an impulse sending machine.com 120 
prising sets of set-keys, means for sending se- : 
ries of impulses responsive to the setting-up 
of a condition of the said keys while main 
taining the condition set-up by all the set-keys 
set until all the series have been sent, and 125 
means for thereafter effacing the condition set-up by the set-keys while maintaining the 
operated state of the keys set. 

11. A sending machine comprising set-keys 
the set-keys corresponding to the different 130 

the . 
time the machine is occupied in each series is lls 
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means for successively sending a plurality of 
like or unlike series of impulses responsive to said keys including a reciprocating wiper 
having a plurality of impulse positions suc 

igits of a number, EEE setting the machine to send a digit of a pre 

cessive series of impulses, and means for ad 
vancing and releasing said wiper for each se 
ries of impulses. . 12. A sending machine comprising set 
keys for sending digit series of impulses, a 
reciprocating wiper and cooperating fixed 
contacts, means including the set-keys for 
grounding the fixed contacts one at a time in 
numerical correspondence with the value of 
the respective digits of the series and the nu 
merical order of the digit series, and means including the reciprocating wiper coopera 
tive with the fixed cpntacts for determining 
the number of impulses in each digit series. 

13. A sending machine comprising set 
keys for sending digit series of impulses, a 
reciprocating wiper, and cooperating fixed 
contacts, means including the set-keys for 
grounding the fixed contacts one at a time in 
numerical correspondence with the value of 
the respective digits of the series and the nu 
merical order of the digit series, and means including the reciprocating wiper coopera 
tive with the fixed contacts for determining 
the number of impulses in each digit series 
and the number of digit series. - 14. A sending machine comprising set 
keys for sending digit series of impulses, a 
reciprocating wiper and cooperating fixed 
contacts, means including the set-keys for 
grounding the fixed contacts one at a time 
in numerical correspondence with the value. 
of the respective digits of the series and the 
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numerical order of the digit series, means for causing the reciprocating wiper to succes 
sively advance sweep the fixed contacts until 
a grounded contact is encountered and there 
upon retract over the fixed contacts prepara 
tory to again advance sweeping the fixed con 
tacts until a grounded contact is again en 
countered, means whereby each contact ad 
vance sweeped over determines an impulse 
of a digit series corresponding to the respec 
tive advance sweep movement, means where 
by the retracting movement of the wiper is 
not effective to determine a said impulse, and 
means whereby the advance sweep movements 
of the wiper will determine the number of 
series and the value of the respective digit 
series sent by the sending machine. 15. An impulse sending machine compris 
ing numerical order set-keys, a start mecha 

60 
nism for said sending machine, means for setting the sending machine by operating 
one or more of the set-keys in correspondence 
with any digit train. to be sent by the send 
ing machine, and means for at will iriter 
changing the start mechanism 'so the sending 
machine will start sending consequent upon 
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determined random numerical order of the 
digit train to be sent. 16. An impulse sending machine compris 
ing sets of set-keys, means for sending series of impulses corresponding in numerical value 
to the actuated keys, there being a specific 
set of set-keys for each series and means in cluding a key for temporarily arresting the 
sending effective at the end of the series be 
ing sent when said key is depressed. 

17. An impulse sending machine compris 
ing numerical set-keys, means for sending 
series of impulses responsive to said keys, 
and means for automatically starting the 
said impulse sending means responsive to 
operating any set-key, said means including 
a pre-set starting-key for each numerical 
order. 18. In an impulse transmitting device, a 
plurality of impulse control keys, an impulse 
sender responsive to said keys for variably 
placing the sender in condition to operate de 
pending upon the keys operated, means for 
effacing the condition set up by any of the keys which have not yet been responded to by 
the sender and for restoring the sender, and 
means for preventing the sender from ini tiating a reoperation until a predetermined 
time after it has become restored. 

19. In an impulse transmitting device, a 
plurality of impulse control keys, an impulse sender responsive to said keys for variably 
placing the sender in condition to operate 
depending upon the keys operated, means for 
effacing the condition set up by any of the 
keys which have not yet been Ell to by the sender and for restoring the sender, 
and means for preventing the sender from initiating a reoperation until a predeter 
mined time after it has become restored re 
gardless of when a new setting of the keys is 
made. - 20. In an impulse sending machine com 
prising an impulse sender control device, sets 
of set keys for different digits of a number, a 
digit distributer having distributing posi 
tions corresponding to the number of sets of 
keys, means controlled by the digit distrib 
uter in combination with the set-key set of 
the respective sets for determining the num ber of impulses to be sent by the control de 
vice for each position of the digit distributer, 
and means interchangeably responsive to the 
setting of a key of any set of the set-keys to 
initiate the functioning of the said device. 

21. An impulse sending machine compris 
ing an impulse sender control device, sets of 
set-keys for different digits of a number, a digit distributer having distributing positions 
corresponding to the number of sets of keys, 
connections extending from the digit distrib 
uter through the keys to the implise control 
device for determining the number of in 
pulses to be sent for each position of the digit 
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distributer, and means interchangeably 8 

onsive to any set of the set-keys to initiate 
. the functioning of the said device. 22. In an impulse sending machine com 

io 
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of the impulse control device incident to mak ing a setting in a predetermined one of the 
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rising an impulse device normally in a state 
of rest, sets of set-keys for different numerical 
orders respectively, a numerical order dis 
tributer having distributing positions corre 
sponding to the number of sets of set-keys, 
means for operating the said distributer from 
a successive numerical order set of set-keys 
upon the completion of a series of impulses 
by the impulse device corresponding to a . 
digit of a numerical order, and automatically applied nieans for initiating the functioning 

numerical order sets of set-keys. 23. In an impulse sending machine com 
rising sets of numerical order set-keys, there E. one specific set of set-keys for each nu 

merical order, a plurality of startkeys, means 
for sending series of impulses responsive to 
the setting of said set-keys, automaticall 
applied means for starting said impulse send 
ing means consequent upon-6perating a set 
key for a predetermined numerical orderse 

d ries, and means including one of said start keys for changing the said predetermined 
series. . . . . . . . 24. In an impulse transmitting device, a 
plurality of impulse control keys, a. normally 
closed impulse circuit, an impulse sender re sponsive to said keys for variably placing the 
sender in condition to open and then close said 
impulse circuit for a short duration a plu-. rality of times depending upon the control 
keys operated, means for effacing said condi 
tion of the sender responsive to a directed 
manual operation, and means for opening the 
impulse circuit for a predetermined pro 
longed duration responsive to said manual 
operation. 25. In an impulse transmitting device, a 
plurality of impulse control keys, an impulse 
circuit, an impulse sender responsive to said 
keys for variably placing the sender in con 
dition to EE impulses over the impulse cir cuit depending upon the keys operated, means 
for effacing said condition of the sender re 
sponsive to a directed manual operation, and 
means for disabling the impulse circuit for a 
predetermined duration responsive to said 
manual operation. 26. Animpulse sending apparatus compris 
ing sets of set-keys, means for sending a train 
of impulse series wherein each series is com prised of a random plurality of impulses re 
sponsive to first setting a plurality of said 
keys corresponding in number to the number 
of series to be sent including a reciprocating wiper having...a plurality of impulse posi'. 

p fo ai . tions, means for advancing and restoring said 
wiper over a corresponding number, of the impulse positions for each series of impulses, 

E. to successive numerical orders, means for sending a train of series of impulses 
in definite order responsive to setting the 
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and automatically applied means whereby the 
train of series of impulses will be sent con 
secutively irrespectiye of the number of im 
pulses in the respective series of the train. 
2. An impulse sending apparatus.com 

prising sets of set-keys, means for sending a . 
train of impulse series wherein each series is comprised of one or more impulses respon 
sive to first setting a plurality of said keys cor 
responding in number and numerical order to 5. 
the number of series to be thereafter sent 
and the number of impulses in the respective 
series, a reciprocating wiper having a plu 
rality of impulse positions, means for advanc 
ing and restoring said wiper over a corre- so 
sponding number of the impulse positions for 
each series of impulses, and automatically 
applied means whereby the train of series of impulses will be sent consecutively in numer 
ical order irrespective of the number of im- 85 
pulses in the respective series of the train. 28. An impulse sending apparatus compris 
ing sets of set-keys, means for sending a train 
of impulse series wherein each series is com 
prised of a random plurality of impulses resoo 
sponsive to first setting a plurality of said 
keys corresponding in number and numerical 
order to the number of series to be thereafter 
sent including a movable circuit link having 
vancing said link for each series of impulses 
sent, means including said link for determin 
ing the number of impulses in each series, and automatically applied means whereby the 
train of series o 
secutively in numerical order irrespective of 
the number of impulses in the respective 'se 
ries of the train. ... 29. In animpulse sending mechanisin com 

a plurality of impulse positions, means for ad- os 

impulses will be sent con 100 

prising a plurality of set-keys, the lceys be-los 
longing to successive numerical orders, means . for sending a train of series of impulses in 
definite numerical order responsive to set ting the set-keys in corresponding numerical 
order, and automatically applied means for 110 
starting said impulse nieans Spiege up on operating a predetermined sai 

order has been operated. 
rising a plurality of set-keys, the keys be 

-- set-key . 
after the set-key having the highest numerical 
... 30. In animpulse sending mechanism com- us 

set-keys in corresponding order, and auto- 120 
matically applied means for starting said im 
pulse means consequent upon operating a 
predetermined said set-key after the set-ke 
aving the highest order has been operated. 
31. A sending mechanism comprising set- 125 keys for sending digit series of impulses, a 

counting wiper and cooperating fixed con 
tacts, a numerical order wiper and cooperat 
ing contacts, means including the numerical 
order wiper and set-keys for grounding the 130 
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fixed contacts one at a time in numerical cor 
respondence with the value of the respective 
digits of the series and the numerical order 
of the digit series, means including the nu 
merical order wiper and the counting wiper 
cooperative with the fixed contacts for de 
termining the number of impulses in each 
digit series and the number of digit series, 
means for causing a delayin sending to form 
a space between immediately successive said 
Series longer than the space between impulses 
of a series, and means whereby a longer de 
lay is avoided following a said series of im 
pulses having a random number of impulses 
than occurs following a said series having a 
relatively larger number of impulses than 
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said random number. 
32. A sending mechanism comprising set keys for sending digit series of impulses, a 

counting wiper and cooperating fixed con 
tacts, a numerical order wiper and cooperat. 
ing contacts, means including the numerical 
order wiper and set-keys for applying poten 
tial to the fixed contacts one at a time in nu 
merical correspondence with the value of the 
respective digits of the series and the nu 
merical order of the digit series, means in 
cluding the numerical order wiper and the 
counting wiper cooperative with the fixed 
contacts for determining the number of im 
pulses in each digit series, means for causing 
a delay in sending to form a space between 
iNity successive said series longer than 
the space between impulses of a series, and 
means whereby a longer delay is avoided foll 
lowing a said series E. impulses having a ran 
dom number of impulses than occurs follow 
ing a said series having a relatively larger 

ber of impulses than said random num 
e. 

33. A sending mechanism comprising set keys for sending digit series of impulses, a 
counting wiper and cooperating fixed con 
tacts, a numerical order wiper and cooperat 
ing contacts, means including the numerical 
order wiper and set-keys for applying a po 
tential to the fixed contacts one at a time in 
numerical correspondence with the value of 
the respective digits of the series and the nu 
merical order. of the digit series, means in 
cluding the numerical order wiper and the 
counting wiper cooperative with the fixed 
contacts for determining the number of im 
pulses in each digit series and the number of 
digit series, means for causing a delay in 
sending to form a space between immediately 
successive said series longer than the space 
between impulses of a series, and neans 
whereby a longer delay is avoided follow 
ing a said series of impulses having a ran 
dom number of impulses than occurs follow 
ing a said series having a relatively larger 

m aber of impulses than said random num 
e. r - 

34. An impulse sending apparatus com 

prising ER series determining contacts 
for controlling 
pulse seriesinaccordance with the pre-setting 
of a plurality of said determining contacts, 
a counting wiper and cooperating fixed con 
tacts, means for rendering said determining 
contacts in a set condition at will, a numerical 
order wiper and cooperating contacts, means. 
EE the numerical ; er wiper and the set determining contacts for applying a po 

tential to E. 
the respective impulse series of the train to 
be sent and the numerical order of the im 

80 
responsive to the set said determining con 
pulse series constituting the train to be sent 

ed contacts one at a time in 
numerical correspondence with the value of 

17. 

the sending of a train of im 

70 

75 

tacts, means, including the numerical order . wiper and the counting wiper successively 
cooperative with each of the various fixed con 
tacts having said potential applied thereto 
for determining the number of impulses in 
each series of the train, the numerical order 
of sending the various series of the train and 

85 

the number of impulse series in the train, ... 
means for causing a delay in sending to form 
a space between immediately succesive said 
series longer than the space between impulses 
of a series, and means whereby a longer de 
lay is avoided following a said series of im 
pulses having a random number of impulses 
than occurs following a said series having a 
relatively larger number of impulses than 
said random number. 

35. An impulse sending apparatus com 
rising impulse series determining contacts 
or controlling the sending of a train of im 
pulse series in accordance with the pre-set 
ting of a plurality of said determining con 
tacts, a counting wiper and cooperating fixed 
contacts, means for rendering said determin 
ing contacts in a set condition at will, means 
for effacing said set condition at will, a nu 
merical order wiper and coperating contacts, 
means including the numerical order wiper 
and the set said determining contacts for ap 
plying a potential to the fixed contacts one at 
a time in numerical corresepondence with the 
value of the respective impulse series of the 
train to be sent and the numerical order of the 
impulse series constituting the train to be 
sent responsive to the set determining con 
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tacts, and means including the numerical or-. 
der wiper and the counting wiper successively 
cooperative with each of the various fixed 
contacts having said potential applied there 

each series of the train, the numerical order 
of sending the various series of the train and 
the number of impulse series in the train. 

36. In an impulse sending apparatus com 
prising impulse series determining contacts 
for controlling the sending of a train of like 
or unlikeimpulse seriesin accordance with the 
co-existing setting of said determining con 
tacts, a counting wiper and cooperating fixed 

120 . 
to for determining the number of impulses in 

30 
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contacts, a numerical order wiper and cooper 
sating contacts, means including the numeri 
cal order wiper and its cooperating fixed con 

: tacts and the determining contacts for ap 
s plying a potential to the fixed contacts one at 
a time in numerical correspondence with the 
value of the respective impulse series of the 
train to be sent and the numerical order of 

. . the impulse series constituting the train to be 
10 sent responsive to the set said determining 

contacts, means including the counting wiper. 
successively cooperative with each of the va. 

15 

20 

rious fixe 

for determining the number of impulses in 
each series of the train, the numerical order 
of sending the various series of the train and 
the number of impulse series in the train, 
means for causing a delay in sending to form 
a space between immediately successive said 
series longer than the space between impulses 
of a series, and means whereby a longer delay is avoided following a said series of impulses 

25 
having a random number of impulses than 
occurs following a said series having a rela 
tively larger number of impulses than said 
random number. 
3. An impulse sending apparatus com 

prising impulse series determining contacts 
30 for controlling the sending of a train of like 

or unlike impulse series in accordance with 
the co-existing setting of said determining 

35 

40 

contacts, a counting wiper and cooper 
ating fixed contacts, a numerical order wiper 
and cooperating contacts, means including 
the numerical order wiper and its cooperat 
ing fixed contacts and the set said deter 
amining contacts for applying a potential to 
the fixed contacts one at a time in numerical 
correspondence with the value of the respec 
tive impulse series of the train to be sent 
and the numerical order of the impulse series 
constituting the train to be sent responsive to 
the set determining contacts, means includ 

45. ing the counting wiper successively operating 
from normal cooperative with each of the 
various fixed contacts having said potential 

SO 

applied thereto by the numerical order wiper. 
for determining the number of impulses in 
each series df the train, the numerical order of 
sending the various series of the train and the 
number of impulse series in the train, means 
for causing a delay in sending to form a space 

55 

60 

between immediately successive said series 
longer than the space between impulses of a 
series, and means whereby a longer delay is 
avoided following a said series of impulses 
having a random number of impulses than oc 
curs following a said series having a rela 
tively larger number of impulses than said 
random number. 

38. An impulse sending apparatus com 
prising impulse series determining contacts 
for controlling the sending of a train of ran 
domimpulse seriesinaccordance with pre-set 

-includin 

contacts having said potential 
applied thereto by the numerical order wiper 

1,714,802 . 
ting a plurality of said determining contacts, 
each said contact set belonging to a specific 
numerical order unlike any other said con 

counting wiper and cooperating fixed con 
tacts, means for rendering said determining 
contacts in a set condition at will, a numerical 
order wiper and cooperating contacts, means 

ng the numerical order wiper and its 
cooperating fixed contacts and the determin 
ing contacts for applying said potential to 
the fixed contacts one at a time in numerical 
correspondence with the value and numerical 
order of the respective said contacts set, 
means including the counting wiper succes 
sively cooperative with each of the various 
fixed contacts having said potential Epid thereto by the numerical order wiper or de 
termining the number of impulses in each 
series of the train, the numerical order of 
sending the various series of the train irre 
spective of the number of impulses in each 
said series and the number of impulse series 
in the train, means for causing a delay in 
sending to form a space between immediately 
successive said series longer than the space 
between impulses of a series, and means 
whereby a longer delay is avoided follow 
ing a said series of impulses having a 
random number of impulses than occurs 
following a said series having a relatively 
larger number of impulses than said random 
number. 

39. In an impulse sending apparatus com 
prising sets of set-keys, means for sending 
series of impulses corresponding in numeri 
cal value and order to the actuated set-keys, 
there being a specific set of set-keys for each 
series, means including an auxiliary key for 
temporarily arresting the sending effective 
only at the end of the series being sent when 
the said auxiliary key is operated, and means 
for restoring the sending at will without 
operating a said set-key. 

tact which has been set, means whereby each 
said contact which has been set determines an 
impulse series of specific value at random, a 

f 5 

80 

85 

90 

95 

00 

OS 

( 

40. In an impulse effecting apparatus com-" 
prising groups of impulse series determin 
ing contacts, each group belonging to a dif 
ferent numerical order, means for setting a 
plurality of said determining contacts where 
in no two said contacts set belong to the same 
numerical order, each said determining con 
tact tied to an auxiliary fixed impulse series 
determining contact, said fixed contacts po 
sitioned in the progressive order of their nu 
meral value, a hunting wiper for successively 
sweeping from normal position one or more 
said fixed contacts in progressive order with 
respect to their numeral value, means for 
disabling said wiper from hunting responsive 
to encountering a predetermined potential 
on a said fixed contact, means for restoring 
the hunting wiper to normal position conse 
quent upon its hunting operation becoming 
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disabled, a numerical order distributing 
Wiper and cooperating numerical order dis 
tributing contacts, an impulse contact set, 
a source of said predetermined potential, 

a 0 

15 

20 

means for applying said potential through 
the distributing wiper and through said co 
operating distributing contacts thereof one 
at a time in progressive numerical order, 
means for applying the potential from the re 
spective last said contacts to the correspond 
ing set first determining contacts one at a 
time in progressive numerical order and with 
correspondence to said application of poten 
tial through the respective said distributing 
contacts, means whereby the said potential 
from last said contacts is applied to said fixed 
contacts one at a time in progressive numeri 
cal order and numeral value in correspond 
ence with the respective corresponding set 
first said determining. contacts, and auto 
matically applied means including the hunt 
ing wiper and said disabling means and said 
restoring means for causing said impulse con 
tact set to effect a train of impulse series in 
correspondence with the progressive numeri 
cal order and numeral value of first said de 
termining contacts set. . . . 

41. In an impulse effecting apparatus com 
prising groups of impulse series determin 
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ing contacts, each group belonging to a dif. 
ferent numerical order, means for setting a 
plurality of said determining contacts where 
in no two said contacts set belong to the same 
numerical order, each said determining con 
tact tied to an auxiliary fixed impulse series 
determining contact, said fixed contacts po 
sitioned in the progressive order of their nu 
meral value, a hunting wiper for successively 
sweeping from normal position one or more 
said fixed contacts in progressive order with 
respect to their numeral value, means for dis 
abling said wiper from hunting responsive 
to encountering a predetermined potential on 
a said fixed contact, means for restoring the 
hunting wiper to normal position consequent 
upon its hunting operation becoming. dis 
abled, a numerical order distributing wiper 
and cooperating numerical order distribut 
ing contacts the distributing wiper and its 
cooperative said contacts for successively ap 
plying said potential through said determin 
ing contacts to numerically "corresponding 
said impulse series determining contacts, an 
impulse contact set, a source of said predeter 
mined potential, and automatically applied 
means including the distributing wiper and 
said hunting wiper and said disabling means 
and said restoring means for causing said im 
pulse contact set to effect a train of impulse series in correspondence with the progressive 
numerical order and numeral value of first 
said determining contacts set. 

42. An impulse sending apparatus com 
prising impulse series determining, contacts 
for controlling the sending of a train of im 
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pulse series in accordance with the co-exist 
ing setting of said determining contacts, a 
movable circuit link and cooperating fixed 
terminals, means including the set said deter 
limining contacts for applying a potential to 
the fixed terminal one at a time in numerical 
correspondence with the value of the respec 
tive impulse series of the train to be sent and 
the numerical order of the impulse series con 
stituting the train to be sent responsive to 

- the set determining contacts, means includ. 
ing the movable circuit link successively op 
erating from normal cooperative with each of 
the various fixed terminals having said po 
tential applied thereto for determining the 
number of impulsesin each series of the train 
and the numerical order of sending the vari 
ous series of the train, means for causing a de 
lay in sending to form a space between imme 

y Successive said series longer than the 
space between impulses of a series, and means 
whereby alonger delay is avoided following 
a said series of impulses having a random 
number of impulses than occurs following a 
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said series having a relatively larger number 90 
of impulses than said random number. 

43. In an impulse effecting apparatus com 
prising groups of impulse series determining 
contacts, each group belonging to a differ 
ent numerical order, means for setting a 95. 
plurality of said determined contacts where 
in no two said contacts set belong to the 
same numerical order, each said determin 
ing contact tied to an auxiliary fixed im 
pulse series determining contact, said fixed 
contacts positioned in the progressive or 
der of their numeral value, a hunting wiper 
for successively sweeping from normal posi 
tion one or more said fixed contacts in pro 
gressive order with respect to their numeral 
value, means for disabling said wiper from 
hunting responsive to encountering a prede 
termined potential on a said fixed contact, 
means for restoring the hunting wiper to 
normal position incidental to its hunting op 
eration being disabled, an impulse contact 
set, a source of said predetermined potential 
and automatically applied means including 
the hunting wiper and said disabling means 
and said restoring means for causing saidim 
pulse contact set to effect a train of impulse 
series in correspondence with the progressive 
numerical order and numeral value of first 
said determining contacts set. . 

44. In an impulse effecting apparatus com 
prising groups of impulse series determining 
contacts, each group belonging to a different 
numerical order, means for setting a plu 
rality of said determining contacts wherein no 
two said contacts set belong to the same nu 
merical order, each said determining contact 
tied to an auxiliary fixed impulse series de 
termining contact, said fixed contacts posi 
tioned in the progressive order of their nu 
meral value, a hunting wiper for successively 
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sweeping from normal position one or more 
said fixed contacts in progressive order with 
respect to their numeral value, means for dis 
abling said wiper from hunting responsive to 
encountering a predetermined potential on 
a said fixed contact, means for restoring the 
hunting wiper to normal position incidental 
to its hunting operation being disabled, an 
impulse contact set, a source of said predeter 
mined potential, means for causing said im 
pulse contact set to effect an impulse inci 
dental to said wiper advancing to a said fixed 
contact in its hunting operation, and auto 
matically applied means including the hunt 
ing wiper and said disabling means and said 
restoring means for causing said impulse con 
tact set to effect a train of impulse series in 
correspondence with the progressive numeri 
cal order and numeral value of first said de 
termining contacts set. 

45. In a call director, a plurality of regis 
terswitches for registering the digits in called 
numbers, a sending switch including means 
for retransmitting registered digits, a se 
quence switch for placing said sending switch 
under control of said register switches in 
succession, means for causing a delay in send 
ing to form a space between immediately 
successive said series longer than the space 
between impulses of a series, and means 
whereby a longer delay is avoided following 
a said series of impulses having a random 
number of impulses than occurs following a 
said series having a relatively larger number 
of impulses than said random number. 

46. In a call director, a plurality of regis 
ter switches for registering the digits in called 
numbers, a sending switch controlled by said 
register switches independently and succes 
sively, a sequence switch controlled by said 
sending switch to shift the control thereof 
from said register switch to the next regis 
ter switch, means for causing a delay in send 
ing to form a space between immediately suc 
cessive said series longer than the space be 
tween impulses of a series, and means where 
by a longer delay is avoided following a said 
series of impulses having a random number 
of impulses than occurs following a said 
series having a relatively larger number of 
impulses than said random number. 

47. In a call director, a plurality of regis 
ter switches for registering the digits in called 
numbers, a sending switch, multiple connec 
tions between the banks of said register 
switches and between the multiply connected 
banks of said register switches and the bank 
of said sending switch, means for causing a 
delay in sending to form a space between im 
mediately successive said series longer than 
the space between impulses of a series, and 
means whereby a longer delay is avoided fol 
lowing a said series of impulses having a ran 
dom number of impulses than occurs follow 
ing a said series having a relatively larger 
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number of impulses than said random num 
ber. 

48. In a call director, a plurality of regis 
ter switches for registering the digits in called 
numbers, a sending, switch including means for transmitting series of impulses in accord 
ance with registered digits, multiple connec 
tions between the banks of said register 
switches and the bank of said sending switch 
to enable the sending switch to be controlled 
through the medium of said register switches, 
means for causing a delay in sending to form 
a space between immediately successive said 
series longer than the space between impulses 
of a series, and means whereby a longer de 

70 

80 
lay is avoided following a said series of im 
pulses having a random number of impulses 
than occurs following a said series having a 
relatively larger number of impulses than 
said random number. 

49. A sending machine comprising set 
keys, and means for sending a plurality of 
like or unlike series of impulses responsive 
to and after the operation of a plurality of 
said keys including a reciprocating wiper 
having a plurality of impulse positions with 
means for advancing and releasing said wiper 
for each series of impulses. 

50. In an impulse sending apparatus com 
prising sets of set-keys, means including a re 
ciprocating wiper having a plurality of im 
pulse positions for sending a plurality of 
impulse series wherein each seriesis comprised 
of a plurality of impulses responsive to set 
ting a plurality of said keys corresponding 
in number to the number of series to be sent 
prior to the transmission of any complete se 
ries, means for advancing and restoring said 
wiper over a corresponding number of theim 
pulse positions for each series of impulses, 
and means whereby the series of impulses 
will be sent consecutively in the order in 
which the keys are operated irrespective of 
the number of impulses in the respective se 

eS. 

51. An impulse sending apparatus com 
prising sets of set-keys, means including a reciprocating wiper having a plurality of im 
pulse positions for sending a plurality of im 
pulse series wherein each series is comprised 
of one or more impulses responsive to first 
setting a plurality of said keys corresponding 
in number to the number of series to be sent 
prior to the transmission of any complete 
series and the number of impulses in the re 
spective series, means for advancing and re 
storing said wiper over a corresponding num 
ber of the impulse positions for each series 
of impulses, and means whereby the series 
of impulses will be sent consecutively in the 
order in which the keys have been operated 
irrespective of the number of impulses in the 
respective series. 

52. An impulse sending apparatus com 
prising sets of set-keys, means including a 
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counting wiper having a plurality of impulse 
positions for sending a plurality of impulse 
series wherein each series is comprised of a 
plurality of impulses responsive to first set 
ting a plurality of said keys corresponding 
in number to the number of series to be sent 
prior to the transmission of any complete se 
ries, means for advancing said wiperfor each 
series of impulses, means including the wiper 
for determining the number of impulses in 
each series, means whereby the series of im 
pulses will be sent consecutively in the order 
in which the keys are operated irrespective 
of the number of impulses in the respective 
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series, means for causing a delay in sending 
to form a space between immediately suc 
cessive said series longer than the space be 
tween impulses of a series, and means where 
by a longer delay is avoided following a said 
series of impulses having a random number 
of impulses than occurs following a said se 
ries having a relatively larger number of im 
pulses than said random number. 

53. In a telephone system, a control circuit 
for setting a train of automatic switches to 
connect a calling and a called line, a transmit 
ting device for transmitting a plurality of 
series of impulses to operate said switches, 
one series for each digit in the number of the 
called line, a sending switch controlled by 
said transmitting device during the trans 
mission of impulses, said switch operating 
to count the impulses in each series and in 
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cluding means for terminating each series 
when the required number of impulses has 
been transmitted, means for automatically 
moying said switch, to normal position after 
each series of impulses is finished to prepare 
for the transmission of the next series, means for causing a delay in sending to form a space 
between immediately successive said series 
longer than the space between impulses of a 
series, and means whereby a longer delay is 
avoided following a said series of impulses 
having a random number of impulses than 
occurs following a said series having a rela 
tively larger number of impulses than said 
random number. 

54. In an automatic impulse sender, a send 
ing relay for generating groups of impulses, a 
stop relay for determining the number of im 
pulses in each group, a progressively movable 
switch and means for operating it during the 
generation of each group of impulses, a wiper 
on said switch for controlling said stop re 
lay, means for causing a delay in sending to 
form a space between immediately successive 
said series longer than the space between im 
pulses of a series, and means whereby a longer 
delay is avoided following a said series of 
impulses having a random number of im 
pulses than occurs following a said series 
having a relatively larger number of impulses 
than said random number. . 

55. In an automatic impulse sender, an in 

21 

terrupter for generating groups of impulses, 
a counting device comprising a switch, means 
for advancing said switch a definite distance per impulse during the generation of each 
group of impulses, means being provided for 
restoring said switch to normal after each group of impulses is generated, means re 
sponsive each time to a predetermined move 
ment of said switch for terminating the group 
pf impulses which is being generated, means for causing a delay in sending to form a space 
between immediately successive said series 
longer than the space between impulses of a 
series, and means whereby a longer delay 
is avoided following a said series of impulses 
having a random number of impulses than 
occurs following a said series having a rela 
tively larger number of impulses than said 
random number. 

56. In an automatic impulse sender, an im 
pulse generating device, a counting device, 
means for operating said devices synchro 
nously to transmit predetermined series of im 
pulses, means for restoring the counting de 
vice after each series is finished, and a slow 
acting device for introducing a time interval 
between the successive series. 

57. In an automatic impulse sender, a 
switch control conductor, a contact device for 
producing series of impulses in said con 
ductor, a counting device individual to said 
contact device for determining the number 
of impulses in each of said series, a plurality 
of storage devices, means for placing said 
counting device under the control of said 
storage devices successively, means for caus 
ing a delay in sending to form a space between 
immediately successive said series longer than 
the space between impulses of a series, and 
means whereby a longer delay is avoided 
following a said series of impulses having a 
random number of impulses than occurs fol 
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lowing a said series having a relatively larger 
Enber of impulses than said random num 
e. 

58. The combination, with an automatic 
switch for connecting a calling and a called 
line, of a sending switch and control circuit 
connecting said switches, a stepping magnet 
for said sending switch, a relay in said send 
ing switch for simultaneously transmitting 
impulses to said stepping magnet and over 
said control circuit to the said first switch 
said impulses being transmitted in groups in 
accordance with the digits in the number of 
the called line, and means for releasing said 
sending switch after each group of impulses 
transmitted. s 

59. The combination, with an automatic 
switch for connecting a calling and a called 
line, of a sending switch and a control circuit 
connecting said switches, a stepping magnet 
for said sending switch, a relay in said send 

nately opening and closing said control cir 
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cuit, and other contacts on said relay for op 
erating said stepping magnet at the same 
time. 

60. In a telephone system, an automatic 
switch for connecting a calling and a called 
line, a sending sywitch having a stepping mag 
net, a control circuit for said first switch, a 
separate control circuit for said magnet, and 
relay mechanism in said sending switch for 
simultaneously transmitting impulses over 
said circuits. 

61. In a telephone system, an automatic 
switch for connecting a calling and a called 
line, a sending switch having a stepping mag 
net, a control circuit for said first switch, a 
control circuit for said magnet, a relay 
mechanism in said sending switch for simul 
taneously transmitting impulses over said 
circuits, a test wiper for said sending switch, 
a series of fixed test contacts successively en 
gaged by said test wiper, and means in said 
sending switch controlled over said test wiper 
and a predetermined one of said contacts for 
stopping the transmission of impulses. 

62. In a telephone system, an automatic 
switch for connecting a calling and a called 
line, a sending switch having a stepping mag 
net, a control circuit for said first switch, a 
control circuit for said magnet, relay mecha 
nism in said sending switch for simultaneous 
ly transmitting impulses over said circuits, a 
test wiper for said sending switch, test con 
tacts, means for placing a potential on any 
test contact to the exclusion of the rest of said 
contacts, and means in said switch for stop 
ping the transmission of impulses when said 
test wiper engages a test contact on which a 
potential has been placed. 

63. In a telephone system, an automatic 
switch for connecting a calling and a called 
line, a sending switch having a stepping mag 
net, a control circuit for said first switch, a 
control circuit for said magnet, a vibrating 
relay in said sending switch for simultane 
ously transmitting impulses over said cir 
cuits, and an interrupter machine associated 
with said sending switch for controlling said 
relay. 

64. In a telephone system, a control circuit 
for setting a train of automatic switches to 
connect a calling and a called line, a sending 
switch having a stepping magnet, relay 
mechanism in said sending switch, an inter 
rupter for operating said relay mechanism a 
plurality of times in accordance with a plu 
rality of digits, contacts on said relay mecha 
nism and transmitting a series of impulses to 
said stepping magnet each time said mecha 
nism is operated, and other contacts on said 
relay mechanism for producing a series of in 
terruptions in said control circuit each time 
said mechanism is operated. 

65. In an automatic impulse sender, an in 
terrupter for generating groups of impulses, 
a counting device comprising a switch, means 

ment of said switch 
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for advancing said switch a definite distance 
per impulse during the generation of each 
group of impulses, means being provided for 
restoring said switch to normal after each 
group of impulses is generated, means re 
sponsive each time to a predetermined move 

or terminating the 
group of impulses which is being generated, 
said group terminating uneans comprising a 
relay, and circuit arrangements controlled by 
the switch for energizing the relay at prede 
termined points in the movement of the 
switch and for deemergizing the relay when 
ever the switch reaches normal position. 

66. The combination, with an automatic 
switch for connecting a calling and called 
line, a sending switch and a control circuit 
connecting said switches, a stepping magnet 
for said sending switch, a relay in said send ing switch for simultaneously transmitting 
impulses to said stepping magnet and over 
said control circuit to the said first switch, 
means for causing said impulses to be trans 
mitted in groups in accordance with the dig 
its in the number of the called line, and means comprising a slow relay for introducing a 
definite delay between groups. 

67. In an automatic impulse sender, a plu 
rality of storage devices, means including a 
counting device for generating series of im 
pulses in accordance with the setting of said 
storage devices, means for restoring the 
counting device after each series has been 
transmitted, and a slow acting relay effective 
until after the counting device has restored 
for introducing a time lapse between the suc 
CeSSWe SeeS. 

68. In an automatic impulse sender, a plu 
rality of storage devices, means including a 
counting device for generating series of im 
pulses in accordance with the setting of said 
storage devices, means for restoring the 
counting device after each series has been 
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transmitted, a control terminal adapted for 
connection to an electrical device for oper 
ating same in accordance with the electrical 
condition of said terminal, and means for applying a specific operating potential to said 
terminal responsive to the starting of each 
said series. - 

69. In an automatic impulse sender, a plu 
rality of storage devices, means including a 
counting device for generating series of im 
pulses in accordance with the setting of said 
storage devices, means for restoring the 
counting device after each series has been 
transmitted, a control terminal adapted for 
connection to an electrical device for oper 
ating same in accordance with the electrical 
condition of said terminal, and means for ap 
plying a specific operating potential to said 
terminal responsive to the completion of the 
final one of said series. 

70. In an automatic impulse sender, a plu 
rality of storage devices, means including a 
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counting device for generating series of im 
pulses in accordance with the setting of said 
storage devices, means for restoring the 
counting device after each series has been 
transmitted, a control terminal adapted for 
connection to an electrical device for oper 
ating same in accordance with the electrical 
condition of said terminal, and means for 
applying a specific operating potential to 
said terminal only during the duration of 
each said series. - w 

71. In an automatic impulse sender, an 
impulse generating device, a counting device,. 
manually operated directive means for set 
ting up a condition for predetermining a 
train of impulses constituted of a plurality 
of series of random number of impulses in 
each said series and in predetermined succes 
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sion of said series irrespective of the number 
of impulses in the respective series, a magnet 
for causing the movement of said counting 
device, means for operating said generating 

2. 

device and said counting device synchro 
nously to transmit said train of series, means 
for restoring the counting device after each 
said series is finished, and means exclusive 
of said magnet effective for introducing a 
time interval between the immediately suc 
cessive series of the train of series trans 
mitted. . 
In witness whereof, I hereunto subscribe 

my name this 5th day of June, A.D. 1919. 
FRANKL. FISHER, 

In witness whereof I hereunto subscribe 
my name this second day of June, A.D. 1919. 

HERBERT M. FRIENDLY. 
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