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To all whom it may concern: 
Be it known that I, ARTHURC. MAGRATH, 

a citizen of the United States, residing at 
Brooklyn, in the county of Kings and State 
of New York, have invented certain new and 
useful Improvements in Electric Control 
ling-Switches, of which the following is a 
full, clear, concise, and exact description. 
This invention relates to electric control 

ling switches and more particularly to 
auxiliary switches commonly called sequence 
switches, of the type used in automatic 
and semi-automatic telephone systems. 
One object of this invention is to me chanically effect the proper positioning of 

the contacts of the sequence switch on each 
movement thereof. Another object is to pro 
vide a mechanical motor in coöperation with 
a mechanical escapement to effect uniform 
movements of the switch. A further object 
is to provide a switch capable of usage in 
systems wherein movement of the sequence 
switch is accomplished by impulses trans 
mitted thereto. Another object is to provide 
switches so constructed that two or more 

In power 
driven sequence switches having electro 
magnetic clutches, it has been found difficult 
to operate two or more in synchronism, as 
one would tend to pull up and move before 
the other, due, for example, to greater mag 
netic flux between one magnet and its clutch 
plate than between the other magnet and its 
plate. Then again, slipping of one or the 
other clutch would result in the contacts not being properly positioned. To insure 
proper positioning it has heretofore been 
iecessary to provide additional means and 
keep the clutch magnet energized until the 
contacts have been placed in proper posi 
tion. The present invention overcomes these 
difficulties and dispenses with the provision 
of additional positioning means if two or 
more switches are connected to work in syn 
chronism, both escape magnets would be 
energized, and energization of these would 
operate then to escape the switch the exact 
amount predetermined by their mechanical 

50 
stops. 

Referring now to the drawings disclosing 
one embodiment of the present invention, 
Figure 1 is a side view of the switch shown 
partly in section: Fig.2 is a cross section 
of the switch on the lines 2-2 of Fig. 1; 

and Fig. 3 is a detail view of the commu 
tator contacts and brushes of the switch. 
The switch has a shaft 1, on which are 

mounted a plurality of rotatable contact 
pieces 8-3, coöperating with contact brush 
sets 4 and 5 mounted in insulation 6 and se 
cured to a flange 7 of the switch frame 
Which flange extends parallel to the axis of 
the shaft 1. The particular type of contacts 
and the rotatable means to effect connection 
between them is not a material feature of 
this, invention. Contacts of the type shown 
in the U.S. Patent 1127,808 of February 9, 
1915, to J. N. Reynolds and C. F. Baldwin 
are illustrated in the drawings, though a 
contact arrangement such as shown in U. S. 
Patent. 1,105,811 of August 4, 1914, to F. R. 
McIBerty could be used, as could also a va. 
riety of other contact arrangements. 
Secured to the shaft 1 and controlling the 

movement of the rotatable contacts 3-3 is 
a toothed escapement wheel 8 normally held 
against movement by a pivoted escapement 
pawl 9. This pawl is held in engagement 
with the wheel 8 by a coil spring 10 secured 
in any suitable manner to the switch frame. 
The wheel S has an annular housing 11 on 
the inner side thereof, which serves to house 
a spiral spring 12. One end of the spring 
12 is secured to the housing 11 and the other 
end is secured to the hub 13 of another 
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toothed wheel 14 rotatably mounted on the 
same shaft 1 as the escapement wheel 8. The 
teeth on the wheel 14 are pitched in a re 
verse direction to those on the escapement 
wheel 8 and are engaged by a spring-pressed 
holding pawl 15 secured to the switch frame 
16. A clutch plate 17 loosely surrounding 
the shaft 1 and secured to the wheel 14 by 
a leaf spring 18 serves to rotate the wheel 
14 to rewind the spring 12. A clutch mag 
net 19 is mounted on the switch frame 16 
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and has a yoke 20 of magnetic material se 
cured to its core to provide a low reluctance 
magnetic path to increase the magnetic flux 
tending to attract the clutch plate 17 upon 
energization of the magnet. A circular disk 
21 extends through an opening in the frame 
16 and is arranged at right angles to the 
clutch plate 17 for engagement thereby. 
The disk 21 is securely mounted on a power 
driven shaft 22 which is in constant 
rotation. 
To insure that the spring be fully wound 
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the following arrangement is provided for 
keeping the clutch magnet energized until 
the spring is fully rewound, and to de 
energize the magnet when this has been ac 
complished. Annular contact pieces 23 and 
2-4 are provided and mounted on insulating 
strips 25 and 26, respectively, which are lo 
cated on the adjacent faces of the wheels 
14 and S. respectively. The contact pieces 
are in the relative positions shown in Fig. 
3 when the spring is rewound. The contact 
piece 23 has a projection 29 which, in the 
position shown in Fig. 3 is located in a notch 
2S on the other contact piece and out of en 
gagement with said contact piece. In any 
other position projection 29 engages the con 
tact piece 24. Brushes 27 and 30 engage the 
contact pieces 23 and 24, l'espectively, and 
form part of an energizing circuit for the 
clutch magnet 19, this circuit extending from 
grounded battery, spring brush 30, contact 
piece 24, projection 29, contact piece, 23. 
spring brush 27 to clutch magnet 19, and 
ground. This circuit is broken as soon as 
the projection 29 drops into the notch 28. 
Escapement and consequent movement of 

the switch contacts is accomplished by the 
following mechanism. The escapement 
pawl 9 has an extension 31 which is the 
armature of an escapement magnet 32 Se 
cured to a magnetic frame piece 33, in which 
the armature 31 is also pivoted. This frame 
tends to increase the effectiveness of the 
magnet in operating its armature 31. As 
shown the armature may control engagement 
of contacts 34 and 35 secured to frame 33 
and through which an energizing circuit 
for the escape magnet 32 may extend. This 
circuit would be closed by a switching 
means, a key 36 being represented, though, 
in practice, it might be any other circuit 
interrupting means. As shown in Fig. 2, 
the springs 34 and 35 are included in the 
circuit of the magnet 32 so that operation 
of the magnet would result in interrupting 
its own circuit and moving the escapement 
wheel 8 until the key 36 was released. If 
it be desired, the springs 34 and 35 (; , i.e. 
omitted and energization and definergi 
tion of the magnet 32 controlled directly iy 
any suitable interrupting means here repre 
sented by the key 36. In operation, the parts being initially in 
the relative positions shown in the drawing 
with the disk 21 in motion, the circuit of 
the escape magnet 32 will be closed at the 
key 36, and energize the escape magnet 32 
to pull up its armature 31 and thus with 
draw the escape pawl 9 from the escapement, 
wheel 8. The spring 12 will rotate the 
wheel 8 with the circuit controlling con 
tacts 3 to establish and interrupt circuits 
controlled by the contact brush sets 4 and i5 
of the switch. The right end detent of the 
pawl 9 will engage the escapement wheel 
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S and prevent novellent in excess of a sin 
gle ste). However, in operating, the arma 
tlil'e opened the circuit to escape magnet 32. 
which would let pawl ') fall back under in 
filence of the spring 10. In this position 
the springs 34 and 35 again engage, where 
lon lagnet 32 again pulls up and opens 
its own circuit escaping the wheel S an ad 
ditional step at the same time. This takes 
place so long as the key 36 is held closed. 
As before explained, the springs 34 and 35 
lay be onlitted, in which case, energization 
and definergization of the escape magnet 32 
would be accomplished directly by closing 
and opening the key 36. On the first move 
nent of the escapement wheel S. carrying 
the contact piece 24 with it, the notch 2S 
moves to a position in which the projection 
29 no longer seats therein. Projection 2) 
then cont: cts with the contact piece. 24, clos 
ing a circuit for the clutch magnet 19. The 
clutch magnet 19 would thus be energized 
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and draw the clutch plate 17 into engage 
ment with the rotating disk 21. This disk 
would then turn the clutch plate 17 together 
with its attached wheel 14 and rewind the 
spring 12. Rewinding would continue until 
the projection 29 on the contact piece 23 
falls into the notch 28, whereupon the cir 
cuit for the clutch magnet 19 would be 
broken and the clutch plate 17 disengaged 
from the disk 21. The locking pawl 15 
Would permit movement of the wheel 14 to 
Wind the Spring but hold the wheel engaged 
to prevent reverse movement. Rewinding 
of the spring would take place even during 
the movement of the escapement wheel 8. 
What is claimed is: 
1. An electric switching system includin 

a rotatable shaft, contacts secured to ES 
shaft, Sirings engageable with said con 
t: : 'Scalenent wheel secured to said 

'Ileans engaging said escapement 
el to control the movement thereof, an 

electronagnet for operating said control 
iiig means, a toothed wheel rotatably 
illounted on Said shaft, a spring connecting 
said escapement and toothed wheels for ro 
tating said shaft to cause engagement of 
said contacts and springs, and means for. 
continuously rotating said toothed wheel 
upon escapement to restore energy to said 
Spring. 

2. An electric switch including contacts, 
a shaft to which said contacts are secured, 
springs engageable with said contacts, 
leans to effect coöperation of said contacts 
and springs, a spring to operate said means, 
Il rotatable member to which said spring is 
secured, and means movable longitudinally 
of said shaft for continuously rotating said 
rotatable nei) ber upon operation of the 
first named leans to restore energy to said 
spring. 

8. An electric switching device compris 
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ing a frame, a rotatable shaft supported by 
said frame, a plurality of contacts secured 
to said shaft, a plurality of springs mount 
ed on said frane arranged to engage said 
contacts, an escapement wheel secured to 
said rotatable shaft, a pallet engaging said 
escapement wheel, an electromagnet mount 
ed on said frame to move said pallet, a 
toothed wheel rotatably mounted on said 
shaft, a holding means secured to said frane 
to engage said toothed wheel, a spring flexi 
bly connecting said escapement wheel and 
said toothed wheel, a clutch plate associated 
with said toothed wineel, and a clutch mag 
net Secured to said frame. 

4. In an electrical switching device con 
prising a frame, a rotatable shaft supported 
by said frame, an escapement wheel fixed 
to said shaft, a toothed wheel loosely mount 
ed on said shaft, said escapement and 
toothed wheels having inner opposed faces, 
a spring flexibly connecting said toothed 
wheel and said 'scapement wheel, a power 
means, electric means to cause said toothed 
wael to rotate to rewind said spring, an 
annular contact piece having a notch posi 
tion therein on the inner opposed face of 
said escapement wheel, an annular contact 
piece having an extension thereon to engage 
said first contact piece in one position, said 
the inner opposed face of said toothed wheel, 
brushes engaging said contact pieces, and a 

t 

piece being on 

circuit closed when said extension engages 
with said first mentioned contact piece to 
actuate said electric means to effect rewind 
ing of said spring. . 

5. In an electrical switching device com 
prising a frame, a rotatable shaft supported 
by said frame, a plurality of contact mak 
ing means secured to said shaft, a plurality 
of springs mounted on said frame and ar 
ranged to engage said contact means to cause 
circuit changes when said shaft is rotated, 
an escapement wheel secured to said shaft, 
a pallet engaging said escapement wheel, an 
electromagnet mounted on said frame oper 
ating said pallet, a toothed wheel rotatably 
mounted on said shaft, a spring flexibly 
connecting said escapement wheel and said 
toothed wheel, contact means on said escape 
ment wheel and said toothed wheel to engage 
upon escapement, brushes secured to said 
frame and engaging said contact means, a 
power means, a clutch plate associated with 
said toothed wheel, a clutch magnet secured 
to said frame and arranged to cause said 
power means to rotate said clutch plate to 
rewind said spring, and a circuit for actuat 
ing said clutch magnet extending through 
said contact means and closed upon move 
ment of said escapement wheel. 
In witness whereof, I hereunto subscribe 

my name this 28th day of June, A. D. 1916. 
ARTHUR. C. MAGRATH. 
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