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To all uphon ii incy. Concern. 
... . . . ; 

iREL, a subject of the King of Sweden, and 
resident of Stockholm, Sweden, have invent 
ed certain new and useful improvements iii 

s Consecutive 
Operation of Electromagnets, of which the 
following is a specification. 
This invention relates to a device for coll 

trolling the consecutive operation of relays 
or other electro-magnets. 

4.is 3. 

its object is to l'evide an ari'angement 
by means of which reiays energized simul 
taneously are prevented from operating si 
multaneously. Such an arrangement is 
especially advantageous in attonnatic tee 
phone systeins and inore particularly in 
thai class of automatic systemis where sev 
eral salescribe's use the same a parat as aid 
a siinal taneous connection of several sub 

T about confusioi. T. 
operation has heaetofore been accomplished 
by means of rotary switches which 
continuously over successive contacts and 
stol at the coniaci, which is coilinected to a 
i'elay or other means which operates at the 
finant. is a tvantage of such arrange 
itle its is the loss of tiline that takes place, for 

he spacing out of the 

instance, when the 'ot 
of the device connected to the same and, con 
sequently, must travel over all other coin 
tacts before reaching this contact again. 
Another disadvantage of such an apparat is 
is that it inst be in coltinaos inction () ' 
otherwise be provided with intricate clutch 
ari'angement to connect, itself to a motive 
power when desired to operate it. 
The arrangement herein specified and 

shown in the accompanying drawing as all 
illustration of an operative elabodialent of 
iny invention has its continuous notion and 
consefuently avoids all losses in title ext'ept 
that required for the spacing out of the 
calls. 
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sinia' reference intinubei's, 
Referring to the drawing 1 represents 

relays. They are each provided in the is 
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manner witi, a matures 2 which are noi'- 
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travel 

aly switch has passed 
a contact immediately before the energizing 

inally heic away from thei pectiv 
of the relays by eans of Sir 

The reiays have directly creat 
Springs and 8, the purpose 
be described itei'ein&iter. 
there is also a set of coni 
10 which correspond to the contacts 
of a relay. As show in tie (it': wings 
coil facts are normally open illt for 
purposes is closed, 

t spring 9 has an insulated kinet, li which noi inally rests against a member 12, isiding 
contact open be 

| ber, such as 12, is provided for each rei: 
The members are slidably if inted on 8 
13 extending between the walls 5 and 3 
are kept in their initiai position C: 
means of a spiring 4. Ever; 

jection 5 adapted io be 3:g 
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i) to set gagement viii) 
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artinature 2 will be attracted, closing the 
contact springs 7 and S and moving the pin 
16 into engagement with the projection 15". 
Through the eigsing of the contact between 

3 
tery 23 over a contact 24 that is normally. 
closed, the lead 25 to the electro-magnet 20 
of the motor, causing the same to operate 
the slide 17 as above described, and from 

9 there through the léad 26, springs 7 and S, 
to ground and battery. When the slide 17 
is moved to this position the pin 16 engages 
the projection 15 and moves, all the mem 
bel's 12 that are above said pins to the po 
sition shown in Fig. 2. The members which 
are positioned below said pin 16 will re 
main in their original position and the re 
sult will be that an opening is formed e 
tween the members 12 at this point releas 
ing, the spring 9' which then nakes contact 
with the spring 10. In the drawing in Fig. 
2 I have shown another relay. 1A as being 
operated simultaneously with 1. in this 
case it will be seen that the springs 9 a. 10 

25 belonging to relay 1 are still kept out of en 
gagement with each other as the releasing 
member 12 immediately below is also noved 
und no opening is formed. 
When the operation that is to be per 

30 formed by the current in the circuit which 
is closed by contacts 9' and 10 has ad 
vanced so far that no confusion can take 
place the contact 24 is broken for a moment 
by any suitable means. allowing the slide 

35 17 and connected parts of the consecutive 
arrangement except pins 16 and 16 to go 
back to their positions of rest. The men 
ber 12, e.gaging the knol, 1 1 will lift the 
Spring 9 so that the contact between said 

40 Spring and spring 10 is broken. Assuming 
now that the relay 1 has been definergized 
and the contact. 24 closed again. in 16 
will go back to its position of rest and the 
relay 2 will operate the consecutive ar 

45 rangement in the same manner as described 
for the relay 2' and allow the contact spring 
9 to close its circuit. A It is thus seen that 
when a single relay is energized it is in 
stantaneously operated independently of the 

50 other relays and when several relays are 
... energized simultaneously the same will be 
prevented from operating simultaneously 
out will operate successively. If a relay 
below the one which has operafel, its spyings 

55 is energized its pin 16 will rest against the 
inclined side of the projection 15 and will 
not operate the consecutive arrangement 
until the relay above has finished its opera 
tion when upon the return of the slide 17 

60 the pin 16 rides over the inclined side of 15 
and assumes its position ready to operate its 
releasing member 12 in the same manner. 
The consecutive arrangement described 

'an, of course. be utilized to produce a spac 

20 

springs and 8 current will go from a bat 

5. ing out of simultaneous operations of any 

98.8 

nature either mechanical or electrical. It 
is not necessary that the parts operated by 
the releasing member's 12 be contact springs, 
as the same would operate other devices ar 
other members of an escape arrangement. 
equally well. - - 

As many changes could be made in the 
above construction and many apparently 
widely different embodiments of my inven 
tion designed without departing from the 
scope thereof. intend that all natter con 
tained in the above description or shown in 
the accompanying drawing shall be inter 
preted as illustrative merely of an opera 
tive embodiment of my invention and not 
in a limiting sense. 

claim 
1. In a device for controlling the con 

secutive operation of electro-magnets, the 
combination with a series of releasable unen 
bers adapted to perform a pechanical oper 
ation, of a series of mechanically coöperat 
ing releasing member's operative to release 
one of said releasable members, and means 
for operating said releasing members. 

2. In a device for controlling the con 
secutive operation of electro-magnets, the 
combination with a series of releasable mem 
bers adapted to perform a mechanical oper 
ation, of a series of releasing members oper 
ative to release one of said releasable mem 
bers, means for simultaneously operating a 
number of said releasing members, and 
means for predetermining how many of said 
releasing members are to be operated by said 
last named means. 

3. In a device for controlling the consecu 
tive operation of electro-magnets, the combi 
nation with a series of releasable members 
adapted to perform a mechanical operation, 
of a series of mechanically coöperating re 
leasing members each operative to release 
one of said releasable members, means for 
selectively operating one or more of said re 
leasing members, and means for preventing 
the operation of any other of said releasing 
meanbers to release said releasable member 
controlled thereby. - 

4. In a device for controlling the consecu 
tive operation of electro-magnets, the combi 
nation with a series of releasable members 
adapted to perform a mechanical operation, 
of a series of mechanically coöperating re 
leasing members operative to release one of 
said releasable members, means for operat 
ing said releasing members, and means for 
preventing the release of more than one of 
said releasable members at the same time. 

5. In a device for controlling the consecu 
tive operation of electro-magnets, the combi 
nation with a series of releasable members adapted to perform a mechanical operation, 
of a series of mechanically coöperating re 
leasing members operative to release said re 
leasable members, neans for operating said 
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releasing members consecutively to succes 
sively release a number of Said releasable 
members. 

6. In a device for controlling the consecu 
tive operation of electro-magnets, the combi 
nation with a series of releasable members 
adapted to perform a mechanical operation, 
of a series of mechanically coöperating re 
leasing members operative to release said re 
leasable members, means for operating said 
releasing members consecutively in prede 
termined order to release a number of said 
releasable members, and means for prede 
termining the order of said release. 

7. In a device for controlling the consecu 
tive operation of electro-magnets, the combi 
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able releasing member's Operative 
moved to release one of said releasable mem 

nation with a series of releasable members 
adapted to perform a mechanical operation, 
of a series of mechanically coöperating mov 

when 

bers, and means for noving a inumber of 
said releasing membel's. 

S. In a device for controlling the consecu 
tive operation of electro-magnets, the combi 
nation with a series of releasable member's 
adapted to perform a mechanical operation, 
of a series of mechanically coöperating rela 
tively movably releasing members adapted 
to hold the releasalble members in their in 
operative position and also adapted when 
moved relatively to one another to release 
one of Sail releasable members, and means 
for moving any one of said releasing mann 
bel's relative to another member. 
9. In a device for controlling the consecu 

tive operation of electro-magnets, the collabi 
nation with a series of releasable members 
adapted to perform a mechanical operation, 
of a series of mechanically coöperating rela 
tively movable releasing members adapted 
to hold the releasable linembers in their in 
operative position and also adapted when 
moved relatively to an adjacent releasing 
member to release one of said releasable 
members, and means for moving any one of 
said releasing members relative to an adja 
cent member. 

10. In a device for controlling the con 
secutive operation of electro-magnets, the 

combination with a series of releasable mel11 
bers adapted to perform a mechanical opera 
tion, of a series of coöperating movable re 
leasing members operative when moved to 
release one of said releasable members, a 
movable membel' ('arrying a number of en 
gaging member's each adapted to engage and 
move one of said releasing member's, means 
for operating said movable member, and 
means for operating selectively any one or 
more of said engaging members. 

11. In a device for controlling the con 
secutive operation of electro-magnets, a 
series of releasable members adapted to per 
form a mechanical operation, a series of co 
operating releasing members against which 
said releasable members normally rest, said 
releasing members normally holding said 
releasable members in their inoperative posi 
fion, means for moving said releasing mem 
bers so as to release any one of Said releas 
able members, and electrically operated 
means adapted to cause said movable means 
to engage any of said releasing member's. 

12. In a device for controlling the con 
secutive operation of electro-magnets, a 
series of electro-magnets, a series of releas 
able members each adapted to perform a 
mechanical operation and each indirectly 
operated by one of said electro-magnets, a 
series of movable releasing members against 
which the releasable members normally rest 
in inoperative position, said releasing mem 
bers coöperating to present the release of 
more than one releasable member at a time, 
means for moving said releasing members 
so as to release ally of said releasable inen 
bers after the energization of the corre 
sponding electro-magnets, and means adapt 
ed to cause said Inovable means to engage 
any of the releasing members, the operation 
thereof being controlled by the correspond 
ing electro-magnet. 
Signed at New York, in the county of 

New York and State of New York this 11th 
day of Feb. A. D. 1907. 

F. G. AGRELL. 
Witnesses: 

LEWIs J. DOOLITTLE, 
H. W. FoRSYTH, 

55 

60 

65 

80 

90 

95. 


