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1. 
This invention relates to silencers for impulse 

SWitches, and has particular reference to a 
silencer for the calling dials of automatic tele 
phone systems or other apparatus controllable 
remotely by selective electrical impulses. 
An incident to the Operation of telephone 

calling dials is the familiar clicking noise caused 
by the dropping of the finger wheel pawl to the 
bottoms of the Successive teeth of the ratchet 
before the return spring rotates the ratchet 
wheel through the angle equal to the number of 
teeth corresponding to the digit dialed. Many 
expedients have been employed to eliminate or 
at least deaden the annoying ratchet click, but 
most of them have been complicated, difficult 
of aSSembly or break or diminish in effectiveness 
before a reasonable length of operating life has 
elapsed. 
In accordance With the present invention, a. 

simple, durable and inexpensive means is pro 
vided for virtually eliminating the clicking 
noise incident to the operation of the ratchet and 
pawl mechanism of a calling dial type of impulse 
Switch, Without impairing the efficiency of the 
dial even after extended use, and without re 
quiring attention or replacement of parts other 
than that normally required in any event. 
The invention comprises an electric impulse 

SWitch of the type having a ratchet wheel co 
operating with a rotated pivoted pawl, and a leaf 
Spring having one end anchored at the pawl pivot 
and the free end sliding over the ratchet teeth 
but terminating short of the pawl hook and so 
shaped that the ratchet tooth leading the one 
about to be engaged by the pawl hook holds the 
Spring and consequently the pawl away from 
the back of the next tooth until the pawl hook is 
in engagement with the next tooth, whereupon 
the leading tooth releases the spring and the 
pawl to enable the latter to drop while the drop 
is cushioned by the Spring so as to deaden the 
impact. 

It will be seen that the invention provides a 
Very simple and inexpensive means for correct 
ing the principal objection to electrical impulse 
SWitches of the calling dial type, and that the 
invention may be applied to existing designs of 
dials without impairing their efficiency or in 
troducing an element of future difficulty. 
For a more complete understanding of the in 

vention, reference may be had to the accompany 
ing drawings, in which: 

Figure 1 illustrates a front view of a telephone 
type calling dial embodying the silencer of this 
invention, certain of the parts being cut away 
in the interest of clarity; 
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Figs. 2 and 3 are enlarged views of the pawl 

and Silencer mechanism of the calling dial illus 
trated in Fig. 1 and showing the relation of the 
pawl and Silencer Spring in successive positions; 

Fig. 4 is an enlarged transverse section of the 
pawl mounting, as seen along the line 4-4 of 
Fig. 2, and 

Fig. 5 is a view similar to Fig. 2 of a modifica 
tion. 

Referring to Fig. 1, numeral 5 designates the 
finger Wheel dial arranged with its finger holes 
above the number plate 6, and having a central 
Opening keyed to a raised hub portion 8 of the 
plate 9 and to which it is held by means of a screw 
threaded in the hole in the center of hub 8. 
Hence, clockwise manual rotation of the finger 
Wheel 5 results in the movement of plate 9 up 
to the point where the operator's finger engages 
Stop 7, whereupon the wheel 5 is released and is 
rotated counterclockwise by a tension spring at 
tached to shaft f5 at a speed controlled by the 
usual governor, not shown. This return move 
ment of dial 5 and plate 9 is limited by the en 
gagement of a projection on plate 9 with the stop 
3. 
Pawl O is pivoted at f to the plate 9 and is 

normally urged against and between the teeth 
of ratchet wheel 4 by the coiled tension spring 

2. As the finger wheel 5 is rotated in the clock 
Wise direction, carrying the plate 9 and pawl O 
with it, the ratchet wheel 4 remains stationary 
and the pawl O Snaps over the ends and between 
the ratchet wheel teeth 7. Upon the return 
movement of the finger wheel 5 the pawl engages 
One of the teeth T, thereby carrying the ratchet 
Wheel 4 along with it and also rotating the gear 
6 formed integrally with the ratchet wheel and 
adapted to Operate the switching mechanism, not 
shown. The mechanism just described is con 
ventional and Well known. 

Ordinarily, as the pawl O drops down into the 
notches between the teeth 7 on the ratchet f4 
striking the back of the corresponding tooth T, 
the familiar clicking noise ensues. In order to 
deaden and thus Substantially eliminate this 
clicking noise, a cushioning leaf spring is provid 
ed between the paw and the ratchet teeth. This 
cushioning spring is designated 8 and is formed 
of a thin strip of spring steel, Phosphor bronze, 
beryllium bronze, or other suitable resilient ma 
terial capable of withstanding virtually count 
less operations of the dial without losing its re 
siliency or breaking. 
One end of the cushioning spring 8 is fixed 

On plate 9 by stationary pin on which the 
pawl O is pivoted as described. Conveniently, 
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the end 9 of the spring strip 8 is turned at 90°, 
perforated and the reduced end of the pivot pin 

inserted therethrough and riveted in place, 
whereby the end 9 is clamped against plate 9, 
aS is best shown in Fig. 4. A washer f 9’ is inter 
posed between pawl O and fixed end 9. 

Preferably, the Spring 8 is arched at 20 to 
Ward the pawl fo and away from the ratchet 
teeth 7, although its free end 2 is turned up 
wardly slightly so as to act like a shoe riding 
freely over the ratchet teeth f. The shape and 
disposition of the spring 8 lends two functions 
thereto as will be described. 

In operation of the dial of this invention, the 
pawl plate 9 rotates with the finger wheel 5 and 
carries the pawl O SO that when the dial is 
turned in the direction of the arrow, the pawl 
to drops over the ends of the teeth IT to nor 
mally strike against the back faces thereof and 
thus make the objectionable clicking noise. 
However, leading ratchet tooth 7 tangentially 
engages Spring 8 whose arch 20 engages and 
holds the pawl O back and thus prevents the 
pawl O from dropping all the way to strike the 
back face 7' of the corresponding ratchet tooth 
f7 under pressure of spring 2 (Fig. 2). When 
the pawl O moves halfway to the following 
ratchet tooth (Fig. 3), the leading ratchet 
tooth ' releases spring 8 to allow the pawl 
0 to drop the remaining short distance to the : 

back fl' of the corresponding ratchet tooth T, 
the drop being restrained resiliently and thus 
deadened by spring. 8, so that the dial equipped 
with the cushioning spring 8 is virtually noise 
leSS. 

It will be observed that the spring 8, being 
anchored at One end on pin f, rotates with the 
pawl plate 9 relatively to the ratchet wheel f4 
when dialing in the direction of the arrow, so 
that the shoe 2 of the Spring 8 is pushed ahead 
of the pawl O over the ratchet wheel without 
any deteriorating torsion by the pawl fo since 
it is anchored independently of the pawl on 
stationary pin fl. Accordingly, the Spring 8 is 
relatively stationary with respect to the move 
ments of the pawl O except for the slight rela 
tive creeping action of the shoe 2 as the Spring 
8 slightly flexes in response to movement of 
the pawl 0. 
Instead of being of the arched shape shown 

in Figs. 2 and 3, spring 8 may be virtually flat 
as shown at 8' in Fig. 5, where the center por 
tion of spring f8 instead of the tip of the Spring 
is engaged by leading ratchet tooth 7 to hold 
the pawl O from dropping all the way to the 
back T' of the next ratchet until the tooth l' 
moves on to disengage the spring 8' and allow 
the pawl to drop the short remaining distance 
to the back fl' of the tooth T. Thus, in the 
modification of Fig. 5, the tooth 7 ahead of the 
tooth about to be engaged by the pawl O cams 
the spring f8' radially outwardly, whereas in 
Fig. 2 the tooth fl’ about to be engaged by the 
pawl to cams the spring 8 radially outwardly 
by engaging its shoe or tip 2, but the operation 
is essentially the same in both cases. 
Although a preferred embodiment of the in 

vention has been illustrated and described here 
in, it is to be understood that the invention is 
not limited thereby, but is susceptible of changes 
in form and detail within the Scope of the ap 
pended claims. 

I claim: - 
1. In an electrical impulse switch having a 

ratchet wheel provided with teeth around its 
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4. 
periphery, a hooked pawl adapted to engage the 
toothed periphery of said ratchet wheel, and 
means for rotating Said pawl rearwardly Over 
said ratchet wheel teeth and then to engage a 
tooth thereof to move the ratchet wheel with 
the pawl, the combination of a leaf Spring inter 
posed between the pawl and ratchet wheel teeth 
and terminating short of the pawl hook, and 
mounting means for One end of Said Spring car 
ried by said pawl rotating means and moving 
therewith, Said spring engaging a leading ratchet 
tooth to thereby hold the pawl from the back 
of the next ratchet tooth until released by said 
leading ratchet tooth. 

2. In an electrical impulse switch having a 
ratchet wheel provided with teeth around its 
periphery, a hooked pawl adapted to engage the 
toothed periphery of said ratchet wheel, and 
means for rotating Said pawl rearwardly over 
said ratchet wheel teeth and then to engage a 
tooth thereof to move the ratchet wheel with 
the pawl, the combination of an elongated re 
silient member interposed between said teeth 
and said pawl and terminating short of the pawl 
hook and continuously engaging and actuated 
by said ratchet wheel teeth, and means anchor 
ing one end of Said member to Said rotating 
means with the free end extending Substantially 
parallel to said pawl, whereby the member is 
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moved with said pawl relatively to said wheel 
during operation and prevents the pawl from 
striking the back of a ratchet wheel tooth upon 
release by Said tooth. 

3. In an electrical impulse switch having a 
ratchet wheel provided with teeth around its 
periphery a hooked pawl adapted to engage the 
toothed periphery of said ratchet wheel, and 
means for rotating Said pawl rearwardly over 
said ratchet wheel teeth and then to engage a 
tooth thereof to move the ratchet wheel with 
the pawl, the combination of a leaf Spring inter 
posed between said teeth and Said pawl and 
terminating short of the pawl hook and con 
tinuously engaging and actuated by Said ratchet 
Wheel teeth, and means anchoring one end of 
said spring to said rotating means with the free 
end extending substantially parallel to said pawl, 
whereby the spring is moved with said pawl rela 
tively to said wheel during operation and pre 
vents the pawl from striking the back of a 
ratchet wheel tooth upon release by Said tooth. 

4. In an electrical impulse switch having a 
ratchet wheel provided with teeth around its 
periphery, a hooked pawl adapted to engage the 
toothed periphery of said ratchet wheel, and 
means for rotating said pawl rearwardly over 
said ratchet wheel teeth and then to engage 
a tooth thereof to move the ratchet wheel With 
the pawl, the combination of an elongated 
resilient member having an arched center por 
tion and interposed between said teeth and said 
pawl and terminating short of the pawl hook 
and continuously engaging and actuated by said 
ratchet teeth. Wheel, and means anchoring one 
end of said member to said rotating means with 
the free end extending substantially parallel to 
said pawl, whereby the member is moved with 
Said pawl relatively to said wheel during oper 
ation and prevents the pawl from striking the 
back of a ratchet wheel tooth upon release by 
said tooth. - 

5. In an electrical impulse switch having a 
ratchet wheel provided with teeth around its 
periphery, a hooked pawl adapted to engage the 
toothed periphery of said ratchet wheel, and 
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means for rotating said pawl rearwardly Over 
said ratchet wheel teeth and then to engage a 
tooth thereof to move the ratchet wheel with 
the pawl, the combination of a leaf spring hav 
ing an arched center portion and interposed be 
tween said teeth and said pawl and terminating 
short of the pawl hook and continuously en 
gaging and actuated by said ratchet teeth. Wheel, 
and means anchoring one end of Said spring to 
said rotating means with the free end extending 
substantially parallel to said pawl, whereby the 
spring is moved with said pawl relatively to Said 
wheel during operation and prevents the pawl 
from striking the back of a ratchet wheel tooth 
upon release by Said tooth. 

6. In an electrical impulse switch having a 
ratchet wheel provided with teeth around its 
periphery, a hooked pawl adapted to engage the 
toothed periphery of said ratchet wheel, and 
means for rotating said pawl rearwardly Over 
Said ratchet, wheel teeth and then to engage a, 
tooth thereof to move the ratchet wheel With 
the pawl, the combination of an elongated leaf 
spring, means anchoring one end of said Spring 
to the said rotating means With Said Spring ex 
tending substantially parallel to said pawl and 
terminating at a point adjacent said pawl hook 
and engaging said ratchet wheel, whereby the 
center portion of said Spring is engaged by a 
leading ratchet tooth to hold the pawl disen 
gaged from the back of the next tooth until 
released by said leading tooth to thereby deaden 
the impact Sound. 

7. In an electrical impulse switch having a 
ratchet wheel provided With teeth around its : 
periphery, a hooked pawl adapted to engage the 
toothed periphery of said ratchet wheel, and 
means for rotating said pawl rearwardly over 
Said ratchet wheel teeth and then to engage a. 
tooth thereof to move the ratchet wheel With 
the pawl, the combination of an elongated leaf 
Spring having an end portion engaging said pawl, 
means anchoring one end of Said spring to the 
Said rotating means with said Spring extending 
Substantially parallel to said pawl and terminat 
ing at a point adjacent said pawl hook and en 
gaging said ratchet wheel, whereby the under 
side of the center portion of Said spring is en 
gaged by a leading ratchet tooth to hold the 
pawl disengaged from the back of the next tooth 
until released by said leading tooth to thereby 
deaden the impact Sound. 

8. In an electrical impulse switch having a 
ratchet wheel provided with teeth around its 
periphery, a hooked pawl adapted to engage the 
toothed periphery of said ratchet wheel, and 
means for rotating said pawl rearwardly over 
Said ratchet wheel teeth and then to engage a 
tooth thereof to move the ratchet wheel with 
the pawl, the combination of a substantially 
straight leaf spring, means anchoring one end 
of said Spring to the said rotating means in 
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6 
dependently of said pawl with said spring ex 
tending substantially parallel to said pawl and 
terminating at a point adjacent said pawl hook 
and engaging said ratchet wheel, whereby the 
center portion of said spring is engaged by a 
leading ratchet tooth to hold the pawl disen 
gaged from the back of the next tooth until re 
leased by said leading tooth to thereby deaden 
the impact sound. 

9. In an electric impulse switch having a 
ratchet wheel provided with teeth around its 
periphery, a hooked pawl pivotally mounted and 
adapted to engage the toothed periphery of 
Said ratchet wheel, and means for rotating said 
pawl realWardly over said ratchet wheel teeth 
and then to engage a tooth thereof to move the 
ratchet wheel with the pawl, the combination 
of a spring member interposed between the pawl 
and the ratchet wheel teeth and terminating 
short of the pawl hook, and means anchoring 
One end of said Spring to said means for rotat 
ing the pawl, said Spring being anchored inde 
pendently of pivotal movement of said pawl, 
said spring engaging a leading ratchet tooth to 
thereby hold the pawl from the back of a follow 
ing ratchet tooth until released by said leading 
ratchet tooth. 

10. In an electrical impulse switch having a 
ratchet wheel provided with teeth around its 
periphery, a hooked pawl adapted to engage the 
toothed periphery of the ratchet wheel, and 
means for rotating said pawl rearwardly over 
the ratchet wheel teeth and then to engage a 
tooth thereof to move the ratchet wheel with 
the pawl, said pawl being pivotally connected to 
Said means for rotating the pawl, the combina 
tion of a spring member interposed between the 
pawl and the ratchet wheel teeth and terminat 
ing short of the pawl hook, and mounting means 
for One end of Said spring at the point of the 
pivotal connection between the pawl and the 
means for rotating the pawl, said spring thereby 
being connected to the means for rotating the 
pawl independently of pivotal movement of the 
pawl, said Spring engaging a leading ratchet 
tooth to thereby hold the pawl from the back of 
a following ratchet tooth until released by said 
leading ratchet tooth. 

GEORGE J. MONTALTO. 
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