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The present invention relates in general to 
ratchet-mechanisms and more especially to an 
improved pawl for the ratchet-mechanism of a 
timepiece. 
An object of the invention is to provide a 

superior ratchet-mechanism which may be man 
ufactured of parts which are easily fabricated 
and of dependable and durable construction. 
A further object of the invention is to provide 

a Superior ratchet-mechanism for timepieces 
wherein a double-ended pawl is provided which is 
positively actuated at all times by the teeth of a 
ratchet-wheel as the latter is rotated relative to 
a drive-Wheel, thereby insuring immediate lock 
ing action between the drive-wheel and the 
ratchet-wheel when the latter is rotated in the 
direction of rotation of the drive-Wheel. 
With the above and other objects in view, as 

Will appear to those skilled in the art from the 
present disclosure, this invention includes all fea 
tures in the said disclosure Which are novel over 
the prior art. 

In the accompanying drawings, in which cer 
tain modes of carrying out the present inven 
tion are shown for illustrative purposes: 

Fig. 1 is a front elevation of a ratchet-mecha 
nism constructed in accordance With the present 
invention. With one pawl-finger against the per 
pendicular face of a tooth of the ratchet-wheel; 

Fig. 2 is an edge view of the ratchet-mechanism 
of Fig. 1; 

Fig. 3 is a front elevation similar to Fig. 1 but 
showing one paWl-finger in camming engage 
ment with the sloping Surface of one of the teeth 
of the ratchet-wheel; 

Fig. 4 is an edge elevation in Section on line 
4-4 of Fig. 3; 

Fig. 5 is a perspective view of the gear-wheel 
of the ratchet-mechanism; and 

Fig. 6 is a perspective view of the pawl-plate 
of the ratchet-mechanism of this invention. 
The ratchet-mechanism as illustrated in the 

drawings is an exemplary embodiment of the in 
vention as applied to a timepiece and more espe 
cially to an arbor O of one of the drive-springs 
of a timepiece. A ratchet-wheel is mounted 
on the arbor O Substantially intermediate its op 
posite ends and is adapted to be fixedly secured 
thereon by any suitable fastening-means such as, 
for example, a force or drive fit, the ratchet 
Wheel comprising a set of peripheral teeth 2, each 
tooth having a tangential or sloping face 3 and 
a radial face 4, the latter being substantially per 
pendicular to the sloping face 3 of the next 
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0 in juxtaposition to and preferably against one 
Side of the ratchet-wheel is a drive-wheel 5 
constituting a drive-gear for transmitting the 
power of a wound spring (not shown) to the time 
train. Or alarm-train of the timepiece, as the case 
may be. As shown especially well in Fig. 5, the 
drive-wheel 5 is provided with a pair of elon 
gated Substantially-rectangular clearance-aper 
tures 6 in diametrically-opposed relationship, 
the longitudinal axes of the apertures being in 
alignment and extending radially from the center 
of the wheel. As related to the ratchet-wheel 
and more particularly to the over-all diameter of 
its teeth 2, the loci of the outer ends of the teeth 
Coincide With a circumferential line about the cen 
ter of the drive-gear wheel and of a diameter to 
interSect each radial clearance-aperture Sub 
stantially intermediate its opposite ends. 
The double-ended paW of this invention is 

shown especially Well in Fig. 6 and comprises a 
Substantially-rectangular plate 7 having an elon 
gated central aperture 8, the longitudinal axis 
of Which coincides with the longitudinal axis of 
the plate 7. The transverse dimension of the 
aperture 8 is slightly greater than the diameter 
of the arbor 0, as shown especially well in Figs. 
1 and 3, so that when the pawl-plate is mount 
ed thereon, the plate will have substantially no 
lateral movement relative to the arbor. The op 

20 posite ends of the elongated aperture f8 are round 
ed as shown, and the Over-all length of the elon 
gated aperture is considerably greater than the 
diameter of the arbor, whereby the pawl-plate 
may enjoy appreciable rectilinear movement in a 

is plane parallel to the plane of the drive-wheel and 
in the direction of the common longitudiinal axis 
of the said radial clearance-apertures f$. 
For the purpose of brevity, this rectilinear move 

ment of the pawl-plate is hereinafter referred 
to as its transverse movement relative to the 
drive-wheel 5. 
At each end of the pawl-plate f is a paw-fin 

ger indicated generally at 9, each finger com 
prising the outer free end of a substantially-rec 
tangular tang 20 cut from or otherwise formed at 
the corresponding end of the pawl-piate, the oute 
free end 9 of each tang being bent up at sub 
stantially right angles to the plane of the plate. 
Each pawl-finger 9 thus constitutes a substan 
tially-rectangular block-like member, the width 
of which, as shown especially well in Fig. 3, is 
less than the transverse dimension of a radial 
clearance-aperture 6 of the drive-wheel, while 
the longitudinal dimension of each pawl-finger is 

successive tooth. Mounted freely on the arbor 55 considerably less than the longitudinal dimension 
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of a radial clearance-aperture 6. Consequently, 
When the pawl-fingers extend through their re 
Spective clearance-apertures 6 of the drive 
wheel, as hereinafter described, the fingers 9 will 
engage freely therein and have appreciable lon 
gitudinal movement with respect thereto, that is 
to say, movement transversely of the drive-Wheel, 

As shown in Fig. 4, the pawl-plate f is adapted 
to be mounted freely on the arbor in juxta 
position to and preferably against the adjacent 
side of the drive-wheel 5 opposite that side 
which is in juxtaposition to the ratchet-wheel, 
With the fingers 9 of the pawl-plate extending 
through the respective radial clearance-a-per 
tures 6 of the drive-wheel 5 into cooperative 
engagement with the teeth 2 of the catchet 
wheel, the pawl-plate 7 being effectively held 
from movement longitudinally or the arbor 0. 
away from the drive-wheel f$ by means, of a re 
taining-collar 2 which is fixedly secured to the 
arbor and engages against the outside face of 
the pawl-plate 7. 

Referring especially to Figs. t and 3, it will be 
noted that the distance between the inner faces 
22 of the respective pawl-fingers f measured on 
the longitudinal axis of the pawl-piate 7, is 
slightly less than the over-all diameter of the 
ratchet-wheel. In accordance. With this con 
struction, the inner faces 22 of the respective 
pawl-fingers 9 are adapted to be moved posi 
tively into operative engagement With each suc 
cessive tooth f2 of the ratchet-Wheel. Thus, 
when the inner face 22 of the upper pawl-finger 
9 of Fig. 3 just clears the point of the upper 

tooth 2 of the ratchet-wheel, the inner face 22 
of the Iower paw-finger f9 wif be in canning 
engagement with the sloping face f3 of its re 
spective tooth of the ratchet-wheel, and hence 
when the ratchet-wheel f is rotated counter 
clockwise, as indicated in Fig. 3, the lower pawl 
finger will be cammed downwardly positively to 
a position such that its inner face 22 clears the 
point of its respective tooth 2 of the ratchet 
wheel while the upper pawi-finger will have been 
drawn downwardly in rear of the perpendicular 
face of its respective tooth for subsequent en 
gagement by the sloping surface of the next suc 
ceeding ratchet-tooth. Further rotation of the 
latchet-wheel in a counterclockwise direction 
thereupon causes the upper paw-finger S to be 
Cammed upwardly transversely with respect to 
the drive-wheel 5 thereby simultaneously pull 
ing the lower pawl-finger upwardly positively in 
rear of the substantially-perpendicular face of 
its respective ratchet-tooth. Since the perpen 
dicular faces 4 of the respective ratchet-teeth 2 
are moving away from the corresponding paw 
fingers 9 of the paw-plate, the ratchet-wheel 
in parts Substantially rectilinear movement only 
to the pawl-plate. 

Specifically, When the arbor O is rotated 
Counterclockwise as, for example, when winding 
a Spring of the timepiece, the ratchet-wheel 
rotates in the direction of the arrow in Figs. 1 
and 3, and relative to the drive-wheel 5, the 
latter being disconnected therefrom by reason 
of the direction of rotation of the ratchet-wheel 
With respect thereto and the resulting rectilinear 
movement of the double-ended pawl-plate 7, as 
hereinabove described. Since the pawl-plate is 
Operatively connected to the drive-wheel by en 
gagement of its pawi-fingers f 9-f79 in the 
radial clearance-apertures 6-6 thereof, the 
paWi-plate is thereby restrained from rotating 
but, on the other hand, is free to enjoy rectilinear 
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4 
movement transversely with respect to the drive 
wheel because of the construction of the pawl 
fingers which permits them to move transversely 
freely in the clearance-apertures 6 of the drive 
Wheel. Thus, as each pawl-finger 9 is succes 
Sively engaged by the sloping faces of the Suc 
ceeding teeth 2 of the ratchet-wheel, the pawl 
plate T is reciprocated transversely of the drive 
wheel With at least one finger of the pawl-plate 
being in engagement positively with a tooth of 
the ratchet-Wheel throughout the rotation there 
Of. 

However, When the arbor O is rotated in the 
Opposite direction, or clockwise, as, for example, 
by the force of a wound spring, then the pawl 
finger 9, which is in the path of an oncoming 
perpendicular face 4 of One of the teeth of the 
ratehet-Wheel, will be engaged thereby and sub 
jected to a shearing strain between the perpen 
dicular face of that particular ratchet-tooth and 
the Wall of the clearance-aperture 6 of the 
drive-wheel through which the finger projects, as 
a COnSequence of which the drive-wheel Will be 
effectively locked to the ratchet-wheel and ro 
tated thereby in a clockwise direction for driv 
ing the time-train or alarm-train of the time 
piece, as the case may be. 
From the foregoing it will be. Seen that the 

invention provides a superior pawl-mechanism 
embodying a single double-ended pawl-plate 
Such that its fingers are positively engaged at all 
times With the teeth of the ratchet-wheel, the 
Click action of the pawl-plate being positive and 
independent of a pawl-spring or other resilient 
member. Moreover, the paw-plate and coop 
erating mechanism comprise durable elements 
which are easily fabricated and operable in a 
Simple and efficacious manner. 
The invention may be carried out in other 

Specific Ways than those herein set forth with 
out departing from the Spirit and essential char 
acteristics of the invention, and the present em 
bodiments are, therefore, to be considered in all 
respectS. as illustrative and not restrictive, and 
all changes coming within the meaning and 
equivalency range of the appended claims are in 
tended to be embraced therein. 

I claim: 
1. In a ratchet-mechanism, the combination 

With a ratchet-wheel and a coaxial drive-wheel 
mounted in juxtaposition thereto with capacity 
for relative rotary movement, the said drive 
Wheel having Substantially diametrically-op 
posed radial clearance-apertures; of a pawl 
plate located in juxtaposition to said drive-wheel 
On the Side thereof opposite said ratchet-wheel, 
Said pawl-plate being movable transversely with 
respect to Said drive-wheel and having diametri 
cally-opposed fingers movable in and arranged 
to project through the radial apertures respec 
tively of Said drive-wheel into engagement with 
the teeth of said ratchet-wheel, said fingers be 
ing adapted thus to lock said drive-wheel to said 
ratchet-Wheel for rotating said drive-wheel in 
the direction of rotation of said ratchet-wheel 
and to be moved positively into and out of en 
gagement With Successive teeth of said ratchet 
Wheel When the latter is rotated relative to said 
drive-Wheel. 

2. In a ratchet-mechanism, the combination 
With a ratchet-wheel and a coaxial drive-wheel 
mounted in juxtaposition thereto with capacity 
for relative rotary movement, the said drive-wheel 
having Substantially diametrically-opposed radial 
clearance-apertures; of a pawl-plate located in 
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juxtaposition to said drive-wheel on the side 
thereof opposite said ratchet-wheel, said pawl 
plate having an elongated axial aperture to enable 
said pawl-plate to move transversely with respect 
to Said drive-wheel, and diametrically-opposed 
fingers movable in and arranged to project 
through the radial apertures respectively of said 
drive-wheel into engagement with the teeth of 
Said ratchet-wheel, said fingers being adapted 
thus to lock said drive-wheel to said ratchet 
Wheel for rotating Said drive-wheel in the direc 
tion of rotation of Said ratchet-wheel and to be 
moved positively into and out of engagement 
with Successive teeth of said ratchet-Wheel when 
the latter is rotated relative to said drive-wheel. 

3. In a ratchet-mechanism, the combination 
with a ratchet-wheel and a coaxial drive-wheel 
mounted in juxtaposition thereto with capacity 
for relative rotary movement, the said drive-wheel 
having substantially diametrically-opposed radial 
clearance-apertures; of a pawl-plate located in 
juxtaposition to said drive-wheel on the side 
thereof opposite said ratchet-wheel, said pawl 
plate being movable transversely, with respect to 
said drive-wheel and having diametrically-op 
posed fingers formed substantially perpendicular 
to the plane thereof and movable in and arranged 
to project through the radial apertures respec 
tively of said drive-wheel into engagement With 
the teeth of Said ratchet-Wheel, Said fingers being 
adapted thus to lock said drive-Wheel to Said 
ratchet-wheel for rotating Said drive-wheel in 
the direction of rotation of said ratchet-wheel 
and to be moved positively into and out of engage 
ment with successive teeth of said ratchet-wheel 
When the latter is rotated relative to Said drive 
Wheel. 

4. In a ratchet-mechanism, the combination 
with a ratchet-wheel and a coaxial drive-wheel 
mounted in juxtaposition thereto with capacity 
for relative rotary movement, the said drive-wheel 
having substantially diametrically-opposed radial 
clearance-apertures; of a pawl-plate located in 
juxtaposition to said drive-wheel on the side 
thereof opposite said ratchet-wheel, said pawl 
plate having an elongated axial aperture to en 
able said pawl-plate to move transversely with re 
spect to said drive-wheel and a pair of diamet 
rically-opposed fingers in alignment with the 
longitudinal axis of said elongated aperture, Said 
fingers being formed substantially perpendicular 
to the plane of said paWl-plate and movable in 
and arranged to project through the radial aper 
tures respectively of said drive-wheel into engage 
ment with the teeth of said ratchet-wheel, said 
fingers being adapted thus to lock said drive 
Wheel to Said ratchet-Wheel for rotating Said 
drive-wheel in the direction of rotation of Said 
ratchet-wheel and to be moved positively into 
and Out of engagement with Successive teeth of 
said ratchet-wheel when the latter is rotated rela 
tive to Said drive-wheel. 

5. In a ratchet-mechanism, the combination 
With a ratchet-wheel and a coaxial drive-wheel 
mounted in juxtaposition thereto with capacity 
for relative rotary movement, the said drive-wheel 
having substantially diametrically-opposed radial 
clearance-apertures; of a pawl-plate located in 
juxtaposition to said drive-wheel on the side 
thereof opposite said ratchet-wheel, said pawl 
plate being movable transversely with respect to 
said drive-wheel and having a pair of diamet 
rically-opposed fingers movable in and arranged 
to project through the radial apertures respec 
tively of said drive-wheel into engagement with 
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6 
the teeth of Said ratchet-wheel, said fingers being 
spaced apart diametrically a distance slightly less 
than the over-all diameter of said ratchet-wheel 
Such that when Said ratchet-wheel is rotated 
relative to said drive-wheel, each finger of said 
pawl-plate will be successively moved positively 
into engagement with the perpendicular face of 
one tooth of said ratchet-wheel by the camming 
action of the oppositely-disposed finger with the 
sloping face of a second tooth of said ratchet 
wheel, the finger on engagement with the per 
pendicular face of the said one ratchet-tooth be 
ing Subjected to shearing strain between the said 
perpendicular face of said one tooth and the Wall 
of its radial clearance-aperture in Said drive 
wheel when said ratchet-wheel is rotated in the 
direction of rotation of Said drive-Wheel to effec 
tively lock said wheels together. 

6. In a ratchet-mechanism, the combination 
With a ratchet-wheel and a coaxial drive-wheel 
mounted in juxtaposition thereto with capacity 
for relative rotary movement, the said drive-Wheel 
having Substantially diametrically-opposed radial 
clearance-apertures; of a pawl-plate located in 
juxtaposition to said drive-wheel on the side 
thereof opposite said ratchet-wheel, said pawl 
plate having an elongated axial aperture to en 
able said pawl-plate to move transversely with 
respect to said drive-wheel and having a pair of 
diametrically-opposed fingers movable in and 
arranged to project through the radial apertures 
respectively of Said drive-wheel into engagement 
with the teeth of said ratchet-wheel, said fingers 
being Spaced apart diametrically a distance 
slightly less than the over-all diameter of said 
ratchet-Wheel. Such that when said ratchet-wheel 
is rotated relative to said drive-Wheel, each finger 
of Said pawl-plate will be successively moved posi 
tively into engagement with the perpendicular 
face of one tooth of said ratchet-wheel by the 
camming action of the oppositely-disposed finger 
with the sloping face of a second tooth of said 
ratchet-wheel, the finger in engagement with the 
perpendicular face of the Said. One ratchet-tooth 
being subjected to shearing strain between the 
Said perpendicular face of Said one tooth and the 
Wall of its radial clearance-aperture in said drive 
Wheel When said ratchet-Wheel is rotated in the 
direction of rotation of said drive-wheel to effec 
tively lock said wheels together. 

7. In a ratchet-mechanism, the combination 
with a ratchet-wheel and a coaxial drive-wheel 
mounted in juxtaposition thereto with capacity 
for relative rotary movement, the said drive-wheel 
having substantially diametrically-opposed radial 
clearance-apertures; of a pawl-plate located in 
juxtaposition to said drive-wheel on the side 
thereof opposite said ratchet-wheel, said pawl 
plate being movable transversely with respect to 
said drive-wheel and having a pair of diametri 
cally-opposed fingers formed substantially per 
pendicular to the plane thereof and movable in 
and arranged to project through the radial aper 
tures respectively of said drive-wheel into engage 
ment with the teeth of said ratchet-wheel, said 
fingers being Spaced apart diametrically a dis 
tance slightly less than the over-all diameter of 
said ratchet-wheel Such that when said ratchet 
wheel is rotated relative to said drive-wheel, each 
finger of said pawl-plate will be selectively moved 
positively into engagement with the perpendicular 
face of one tooth of said ratchet-wheel by the 
camming action of the oppositely-disposed finger 
with the sloping face of a second tooth of said 

75 ratchet-wheel, the finger in engagement with the 
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perpendicular face of the said one ratchet-tooth 
-being subjected to shearing strain between the 
Said perpendicular face of Said one tooth and 
the wall of its radial clearance-aperture in said 
-drive-wheel when said ratchet-wheel is rotated . 
in the direction of rotation of said drive-wheel 
to effectively lock said wheels together. 
8. In a ratchet-mechanism, the combination 

- with a ratchet-wheel and a coaxial drive-wheel 
..mounted in juxtaposition thereto with capacity 
for relative rotary movement, the said drive-wheel 
having substantially diametrically-opposed radial 
clearance-apertures; of a pawl-plate located in 
juxtaposition to Said drive-Wheel on the side 
thereof opposite said ratchet-wheel, Said pawl 
platehaving an elongated axial aperture to enable 
said pawl-plate to move tranSVersely With respect 
to said drive-wheel and a pair of diametrically 
opposed fingers formed substantially perpendicu 
lar to the plane of Said pawl-plate and in align 
ment with the longitudinal axis of said elongated 
aperture said fingers being movable in and ar 
ranged to project through the radial apertures 
respectively of said drive-Wheel into engagement 
With the teeth of Said ratchet-wheel, said fingers 
being spaced apart diametrically a distance 
slightly less than the over-all diameter of said 
ratchet-wheel such that when said ratchet-wheel 
is rotated relative to said drive-wheel, each finger 
of said pawl-plate will be selectively moved posi 
tively into engagement with the perpendicular 
face of one tooth of said ratchet-wheel by the 
camming action of the oppositely-disposed finger 
with the sloping face of a second tooth of Said 
ratchet-wheel, the finger in engagement With the 
perpendicular face of the said one ratchet-tooth 
being subjected to shearing strain between the 
said perpendicular face of Said one tooth and the 
Wall of its radial clearance-aperture in Said drive 
wheel when said ratchet-wheel is rotated in the 
direction of rotation of Said drive-wheel to effec 
tively lock said wheels together, 

9. In a ratchet-mechanism, the combination 
With an arbor; of a ratchet-wheel fixedly 
mounted on Said arbor, a drive-Wheel freely 
mounted on said arbor in juxtaposition to Said 
ratchet-wheel, said drive-wheel having Substan 
tially diametrically-opposite radial clearance 
apertures; and a pawl-plate mounted freely on 
said arbor in juxtaposition to said drive-wheel on 
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the side thereof opposite said ratchet-wheel, said 
pawl-plate being movable transversely with re 
Spect to said drive-wheel and having a pair of 
diametrically opposed fingers movable in and 
arranged to project through the radial apertures 
respectively of said drive-wheel into engagement 
with the teeth of Saidi ratchet-wheel, each of said 
spawl-fingers being subjected successively to shear 
ing. Strain between the perpendicular face of the 
corresponding ratchet-tooth of said ratchet-wreel 

- and the Wall of its corresponding radial clearance 
aperture in said drive-wheel when said ratchet 
wheel is rotated in the direction of rotation of said 
drive-wheel to effectively lock said wheels to 
gether. 

10. In a ratchet-mechanism, the combination 
With an arbor; of a ratchet-wheel fixedly 
mounted on said arbor, a drive-wheel freely 
.nounted on said arbor in juxtaposition to said 
ratchet-wheel, said 'drive-wheel having substan 
tially diametrically-opposite radial clearance 
apertures and a pawl-plate-mounted freely on said 
arbor in juxtaposition to said drive-wheel on the 
side thereof opposite said ratchet-wheel, said 
pawl-plate being movable transversely with re 
Spect to Said drive-wheel and having a pair of 
diametrically-opposed fingers movable in and 
arranged to project through the radial apertures 
respectively of Said drive-wheel into engagement 
With the teeth of said ratchet-wheel, said fingers 
being Spaced apart diametrically a distance 
slightly less than the over-all diameter of said 
Fatchet-Wheel such that when said ratchet-wheel 
is rotated relative to said drive-wheel, each finger 
of Said pawl-plate will be successively moved posi 
tively into engagement with the perpendicular 
face of one tooth of said ratchet-wheel by the 
camming action of the oppositely-disposed finger 
With the sloping face of a second tooth of said 
ratchet-wheel, the finger in engagement with the 
perpendicular face of the said one ratchet-tooth 
being Subjected to shearing strain between the 
said perpendicular face of said one tooth and the 
Wall of its radial clearance-aperture in said drive 
wheel when said ratchet-wheel is rotated in the 
direction of rotation of said drive-wheel to effec 
tively lock said wheels together. - 
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