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circumstances, tend to drive the shift plate 34 and the 
gears carried thereby out of engagement with the drive 
pinion 26. 

In order to maintain the shift plate 34 and the keeper 
plate 35 in the selected position, a mechanical interlock 
is embodied in the instant timer. The position of the 
shift plate 34 and the keeper plate 35 is controlied by 
a lever 48 which is attached to a shaft 50 journalled in 
the back plate 14. A torsion spring 52 has one end en 
gaging an actuator 53 attached to the shaft 50 and the 
other end engages an abutment 54 on a latch arm 56 
which is journalled on the shaft 59. The latch arm 56 
engages an arm 58 formed on the shift plate 34. Tihe 
shift plate 34 is also formed with a projection 69 and a 
second arm 62. One end of a tension spring 64 is at 
tached to the arm 62, the other end of the spring 64 
being attached to a pin 66 secured to the back plate 14. 
The abutment 60 is selectively engageable with diametri 
cally opposed arcuate abutments 72 and 74 integral with 
the gear 44. 
The arcuate abutments 72 and 74 coact with the abut 

ment 60 on the shift plate 34 to form an interlock for 
preventing pivotal movement of the shift plate 34 during 
advance of the ratchet wheel 92 thereby preventing dis 
engagement between the drive pinion 26 and either gear 
30 or gear 68. As seen in FIGURE 4, the gear 44 drives 
a two-lobe cam 75 having gradually sloped rise Surfaces 
76 and abrupt drop surfaces 78. The cam 75 is engaged 
by a follower 80 which is pivoted on a bushing attached 
to the back plate 14. The cam follower has one end of 
a tension spring 84 attached thereto for maintaining the 
follower in engagement with the cam 75. The other end 
of the tension spring 84 is attached to a pin 86 carried by 
the back plate 14. In addition, the cam follower 80 has 
a drive pawl 88 connected thereto by a pin 90 and main 
tained in engagement with the sixty toothed ratchet wheel 
92 by a torsion spring 94. The pawl 88 drives the ratchet 
wheel 92, the ratchet being keyed, or otherwise suitably 
connected to the shaft 25. A stop pin 96 supported by 
the back plate 14 is employed to limit movement of the 
follower 80 in the counterclockwise direction during 
movement of the cam follower 80 under the urge of 
spring 84 as seen in FIGURE 4. 
The cam 75, the cam follower 88 and the pawl 88 con 

stitute a drive mechanism for imparting step by step 
movement to the ratchet wheel 92 and the shaft 25 during 
rotation of the gear 44. The gear 44 is rotated in the 
direction of arrow 98, and as the follower 80 engages 
the rise 76 of cam 75, the follower 80 is pivoted in the 
clockwise direction about the bushing supporting the same 
whereby the torsion spring 94 will move the pawl 88 into 
engagement with a ratchet tooth. During continued ro 
tation of the cam 75, the follower will move down the 
sharp drop 78 of the cam 75 under the urge of spring 84 
and thus impart a one tooth movement to the ratchet 
wheel 92. 
With the shift plate 34 in the position shown in FIG 

URES 2 and 4, projection 60 on the shift plate 34 is 
beneath either arcuate projection 72 or arcuate projec 
tion 74 thereby preventing clockwise movement of the 
shift plate 34 when the follower 80 starts down the sharp 
drop 78 of the cam 75. In this manner, the coaction 
between projection 60 and lugs 72 or 74 prevents disen 
gagement between the drive pinion 26 and the pinion 30 
when the cam follower 80 attempts to drive the gear 44 
faster than the pinion 26. On the other hand, when the 
shift plate 34 is in the position depicted in FIGURE 3 
wherein the pinion 26 engages the pinion 68, the projec 
tion 60 is located above the arcuate abutments 72 and 74 
so that when the follower 869 begins its movement down 
the sharp drop 78 of the cam 75, the projection 60 co 
operates with the projection 72 or the projection 74 to 
prevent counterclockwise movement of the shift plate, 
thereby preventing disengagement between drive pinion 
26 and pinion 68. 
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When lever 48 is rotated in the counterclockwise direc 

tion, as viewed in FIGURES 2 and 4, the actuator 53 
rotates with the shaft 50 thereby loading torsion spring 
52 so as to apply a counterclockwise torque to the latch 
arm 56. The latch arm thereby applies clockwise torque 
to the shift plate 34. If the teeth of pinion 68 do not 
mesh with the teeth of drive pinion 26 when the shift is 
attempted, the spring 52 is extended thereby providing 
torque on the latch arm 56 and the shift plate 34 to rotate 
the shift plate 24 in the clockwise direction until the teeth 
of the pinion 26 mesh with the teeth on pinion 68. When 
the shift is completed, the latch arm 56 will move coun 
terclockwise into engagement with a stop pin 85 carried 
by the back plate 4. In this position the end surface 
56a of the latch arm 56 rides on the surface 58a of the 
shift plate arm 58 to form a mechanical lock for the shift 
plate 34. If a speed change is attempted when the cam 
follower 80 is approaching the sharp drop 78 on the cam 
75, the coaction between the projection 60 on the shift 
plate 34 and the end lug 72 or 74 will prevent shifting 
of the plate 34 until the advance of the ratchet wheel 92 
is completed. 
When the pinion 68 engages the drive pinion 26, the 

timer is driven at high speed. In order to drive the timer 
at low speed, the lever 40 is moved to the clockwise di 
rection from the position of FIGURE 3 to the position of 
FIGURES 2 and 4. As the lever 48 is rotated in the 
clockwise direction, the actuator 53 imparts clockwise 
movement to the latch arm 56 thereby releasing the shift 
plate 34 and permitting spring 64 to rotate the shift plate 
34 in the counterclockwise direction so as to engage pinion 
30 with the drive pinion 26. This shift likewise cannot 
be made when the cam follower is approaching the sharp 
drop 73 on the cam 74 due to the interlocking action 
between the projection 60 and either arcuate projection 
72 or 74. When the drive pinion 26 engages the pinion 
30, the timer is driven at low speed. 
As seen particularly in FIGURE 2, the shaft 25 is 

formed with a keyway 2009 for receiving a key to drivingly 
connect a cam barrel assembly including a cam 402 for 
rotation with the shaft 25. The cam 102 constitutes a 
main motor cam having suitably programed rises and 
dwells on the periphery thereof including surface A, sur 
face B and surface C for actuating a switch 106 compris 
ing a movable contact 108, a stationary contact 110 and 
111 and a cam follower 104. The cam 102 is formed 
with an arcuate slot 112 subtending an angle of approxi 
mately 75°. A constant fill cam 114 is journalled on a 
hub portion 16 of the cam 692. The constant fill cam 
114 has a projection 18 extending through an arcuate 
slot 112 and a radially extending cam portion 120 for 
actuating the Switch 66. The cam 114 has a second 
radially extending arm portion 122 formed with ratchet 
teeth 124 on the same radius as the teeth of ratchet wheel 
92. The drive pawl 88 is of sufficient width to engage 
both ratchet wheel 92 and the ratchet teeth 124. The 
constant fill cam 14 is normally biased so that end 118a 
of the projection 118 engages end 12a of the arcuate slot 
i 12 by means of a torsion spring 126. One end of the 
torsion spring 26 engages the projection 118 and the 
other end engages an abutment 128 integral with the cam 
102. The cam surface 120 on the constant fill cam 114 
is formed with an abrupt shoulder 130 which is engaged 
by the cam follower 104, as seen in FIGURE 2, so as to 
prevent movement of the cam 114 when the cam 102 is 
manually turned counterclockwise. Under these condi 
tions, the ratchet wheel 92 and the cam 102 will rotate 
in the counterclockwise direction, as viewed in FIGURE 
2, relative to the constant fill cam 114 until end 18b the 
abutment 118 is engaged by end 12b of slot 112 so as to 
disengage the cam follower 194 from the shoulder 130, 
thereby cancelling the four minute fill time and the wash 
time. 
The variable wash period is obtained through the dis 

placement of the tab 18 with respect to surfaces 112a 
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and 142b of slot 442. The first tooth of the ratchet seg 
ment integral with the fiil cam engages the drive pawl 88 
as switch follower 164 is against abutment 130. As cam 
1062 is turned counterclockwise by shaft 25, it will displace 
the tab 118 from slot end 112a reducing the wash period. 
When the desired wash time has been selected the shaft 
25 is axially pushed in starting the timer motor which in 
turn will actuate the lever 8G moving pawl 88 to the next 
tooth of the ratchet segment. This will continue until 
four minutes of fill time has elapsed at which time the 
segmented gear Will mo longer have any tooth engage 
ment with the pawl and the switch follower 104 will fall 
to the surface B on cam i 92 starting the agitating cycle, 
also allowing cam 44 to reset itself so that tab 8 is 
again against end 12a of the slot 12. 
With reference to FIGURE 4, a disc 32 is attached 

to the gear ?4, the disc having a pair of diametrically op 
posed axially extending projections 34. The projections 
34 coact with a lever 36 pivoted at 38 to the back 

piate i 4 and having a leg 40 adapted to be engaged by 
the projections 134. The other end of the lever 136 
carries a roller 42 of insulating material adapted to en 
gage a leaf spring 44 carrying a movable switch contact 
46. The contact 446 is engageable with a fixed contact 
43. Tihe switch comprising contacts 46 and i48 is peri 

odically opened twice during each revolution of the gear 
44. The inherent resiliency of the leaf spring 144 main 
tains the leg 140 in the path of movement of the projec 
tions 234 so that at all times when the leg E40 does not 
engage a projection i 34, the switch contacts 46 and 48 
are maintained in the closed position. 
As alluded to hereinbefore, the shaft 25 is both rotata 

ble and axially movable. A knob 50 may be conven 
iently attached to the shaft 25 for manually imparting 
axial movement and rotation to the shaft. The shaft 25 
is formed with an animuliar groove 52 which receives a bi 
furcated end of a lever 54$. The other end of the lever 
254 is received in a notch of an insulating switch actuator 
É56 supported for pivotal movement by a pin i58. The 
pin 58 is attached to the back plate 14. The actuator 
56 engages a leaf spring jié à carrying a movable contact 
?62 engageable with a fixed contact 64. The leaf spring 
é69 is inherently biased so that the movable contact 62 

engages the fixed contact Fé64. When the shaft 25 is 
moved axially to the left, as viewed in FIGURE 4, the 
ever 54 imparts counterclockwise pivotal movement to 
the actuator 56 so as to disengage the contacts é62 and 

6:4. The switch contacts 62 and 64 may conveniently 
be used as the control switch for the synchronous motor 
?89 such that the synchronous motor 19 is energized only i 
when the knob 50 and the shaft 25 are moved axially to 
the right, as viewed in FIGURE 4. 

Operation of the two-speed timer is as follows: When 
the lever 4S is in the position of either FIGURES 2 or 4, 
the timer operates on a slow, or sixty minute cycle. On 
the other hand, when the lever 48 is in the position of 
FIGURE 3 the timer operates on a forty minute, or fast 
cycle. The lever 483 can be moved between its limit posi 
tions at any time during the cycle. However, when cam 
follower 3G starts down the sharp drop surface 78 of the 
cam 75, a shift cannot occur due to the interaction of 
tab 60} and either tab 72 or tab 74. The switch compris 
ing contacts 146 and 548 is alternately opened and closed 
twice during each revolution of the gear 44. Accord 
ingly, on a sixty minute cycle wherein the gear 44 rotates 
thirty revolutions per hour, the switch contacts É4? and 
148 are operified every minute. On the other hand, when 
the timer is operating on a fast cycle wherein the gear 44 
rotates at 45 r.p.h., the Switch contacts 46 and 48 are 
opened every forty seconds. 
When the timer is operating on the sixty minute cycle, 

the ratchet wheel 92 and the cam barrel assembly driven 
thereby rotates a distance of one tooth every sixty seconds. 
When the timer is operating on the fast cycle of forty 
minutes, the ratchet wheel 392 and the cam barrel assembly 
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6 
driven thereby is rotated throughout a distance of one 
tooth every forty seconds. The constant fill cam 114 
coacts with the main motor cam 102 so as to assure a 
four minute fill period during the sixty minute cycle and 
a two and two-thirds minute period during the forty min 
ute cycle irrespective of the washing period selected by 
the operator. It is to be understood that the shaft 25 can 
be manually rotated to advance the timer at any time to 
enable the operator to select the desired washing interval. 
if a full tem minute washing interval on the sixty minute 
cycle is selected, the constant fill cam i 14 is driven 
throughout a distance of four teeth by the pawl 88 
through the ratchet tooth section 124 with the main 
motor cam 1032. If a washing interval of less than ten 
minutes is selected by the operator, the cam follower 1684 
engages the shoulder 130 om the constant fill cam ii44 
during manual rotation of the cam barrel assembly so as 
to assure a four minute fill period on the sixty minute 
cycle. When the synchromous motor 169 is energized, the 
drive pawl 88 will drive both the ratchet wheel 92 and the 
ratchet segment 24 to drive the constant fill cam 114 
and the main cam 32. When the four minute fill period 
has elapsed the ratchet segment 124 will be disengaged 
from the pawl && thereby permitting the torsion spring 
26 to rotate the constant fill cam 54 so that the abut 
ment 18 engages the end i 2a of the slot 12, and in so 
doing the fill period is terminated. During the fast cycle 
of forty minutes, the constant fill period is reduced to a 
time interval of two and two-thirds minutes irrespective 
of the selected washing interval. 
While the embodiment of the invention as herein dis 

closed constitutes a preferred form, it is to be understood 
that other forms might be adopted. 
What is claimed is as follows: 
1. An impulse timer including, a drive pinion, a driven 

gear operatively engageable with said drive pinion, a 
ratchet wheel, a drive pawl mechanism actuated by said 
driven gear for imparting step by step movement to said 
ratchet wheel, a cam barrel assembly driven by said 
ratchet wheel including a main motor cam, a constant fill 
cam journalled on said main motor cam and having a 
lost motion driving connection therewith, and means for 
driving said constant fiil cam from said drive pawl mech 
anisma to obtain a constant fili period. 

2. A two-speed impulse timer including, a drive pinion, 
a diriven gear, a drive pawl mechanism actuated by said 
driven gear, a mafhuaily Selectable two-speed transmission 
between said drive pinion and Said driven gear, and inter 
lock means preventing disengagement between the drive 
pinion and the transmission during advancing movement 
of the drive pawl mechanism. 

3. A two-speed impulse timer including, a drive pinion, 
a driven gear, a drive pawl mechanism actuated by saidi 
driven gear, a manually seiectable two-speed gear traris 
mission between said drive pinion and said driven gear, a 
pivotally movable shift plate carrying said two-speedi gear 
transmission, and coacting lug means on said shift plate 
and Said driven gear for precluding disengagement of said 
two-speed gear transmission and said drive pinion during 
advancing movement of said drive pawl mechanism. 

4. A two-speed impulse timer including, a drive pinion, 
a driven gear, a shift plate carrying a two-speed gear as 
sembly for estabiishing a driving coniection bety:yeen said 
drive pinion and said driven gear, a drive pawl mecha 
nism actuated by said driven gear including a cam having 
gradual rises and abrupt drops, and coacting lug means 
on said shift plate and said gear for precluding disengage 
ment of said gear drive assembly and said drive piniom 
during advancing movement of the drive pawl mechanism. 

5. The two-speed timer set forth in claim 4 wherein 
said cam is formed with two rises and two abrupt drops, 
and wherein Said gear is formed with a pair of diametric 
ally opposed lugs coacting with a single lug on said shift 
plate. 

6. An impulse timer including, a drive pinion, a driven 
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gear operatively engageable with said drive pinion, a drive 
pawl mechanism actuated by said driven gear, a ratchet 
wheel driven by said escapement mechanism, a cam barrel 
assembly driven by said ratchet wheel including a main 
motor cam, a constant fill cam journalled on said main 
motor cam and having a lost motion driving connection 
therewith, said constant fill cam having a ratchet tooth 
segment drivable by said drive pawl and an abutment, 
and cam follower means engageable with said abutment 
whereby said constant fill cam is driven by said drive 
pawl mechanism for assuring a constant fill period. 

7. The impulse timer set forth in claim 6 wherein said 
main motor cam includes an arcuate slot, said constant 
fill cam having a lug disposed within said slot, and torsion 
spring means biasing said constant fill cam for normally 
maintaining the lug in engagement with one end of said 
slot. 
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