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UNITED STATES PATENT OFFICE. 
WILLIAM GADKE, OF PHILADELPHIA, PENINSYLVANIA, 

TNER, 

to (ill chon, it may concern: 
Be it known that I, WILLIAM GADKE, a 

citizen of the United States, residing in 
Philadelphia, Pennsylvania, have invented 
certain Improvements in Timers, of which 
the following is a specification. 
One object of my invention is to provide 

a novel form of contact making device par 
ticularly designed for use as part of a timer 
such as is required in ignition systems, 
which in addition to being efficient, re 
liable, substantial and relatively inexpen 
sive, shall have its parts so proportioned 
and arranged that it shall properly per 
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form its functions regardless of the speed, 
between the working limits of the timer, at 
which it is operated. 
I further desire to provide a device of the 

character noted which shall take a greater 
current and therefore provide a fatter and 
hotter spark when operated at low speeds 
than when driven at higher speeds, the ar 
rangement of parts being such that the slide 
cannot materially affect the operation of the 
contacts because of its momentum when the 
device is run at high speed. 
The invention also contemplates novel 

supporting structures for the contacts of the 
timer, together with a novel device for re 
movably holding one of said structures in 
place. 
These objects and other advantageous ends 
secure as hereinafter set forth, reference 

being had to the accompanying drawings, 
in which, 

Figure 1 is a plan of the body of a timer 
illustrating my invention as applied 
thereto; 

Figs. 2 and 3 are perspective views on an 
enlarged scale illustrating the detail con 
struction of the parts constituting my in 
vention, the cover plate for the slide being 
shown as detached in Fig. 2. 

Fig. 4 is a plan on an enlarged Scale of 
the slide and its associated parts; and 

Figs. 5 to 12 inclusive are plans illustrat 
ing modified forms of the slide and the parts with which it is immediately associated. 
In the above drawings 1 represents a por 

tion of the supporting frame of the timer, 
which in the present case has the form of a 
circular block or disk of metal, and on this 
are rigidly mounted two metallic plates 2 
and 3 so supported as to be electrically insu 
lated from each other and from said frame. 

Specification of Letters a tent. Patented Feb. 26, 1918. 
Renewed June 26, 1917. Serial No. 77,150. 

For holding the plate 2 in place I provide 
Screws 4, which while threaded into the 
frame 1, are insulated from said plate by fiber bushings 6, and similarly the plate 3 
is held in position by screws 5 likewise 
threaded into the frame 1 but insulated from said plate by fiber bushings 6*. Any 
suitable means such as fiber sheets (not 
shown) may be mounted between the plates 
2 and 3 and the upper face of the block 1, 
it being noted that one of the screws 5 is 
SO mounted that the head of its insulated bushing engages both the plates 2 and 3. 

Centrally mounted in and extending 
through the frame 1 is a timer shaft 7 on 
which a metallic ring 8 is fixed in such man 
ne!' as to be electrically insulated from it by 
suitable means such as the bushing 9. This ling has projecting radially from it four 
or any desired number of radial pins 10, 
depending upon the number of cylinders of 
the engine with which the timer is asso 
ciated, and these pins are preferably in the 
form of short projections whose extremities 
On one side are flat and on the other are 
convexly curved. 
One of the contact members of the device 

includes a split post 12 projecting perpen 
dicularly from the plate 3 and having 
threaded through its upper end a screw 13 
which at its extremity carries the contact 
proper i4. The Supporting plate at any 
suitable point has a binding post in the 
form of a screw 15 provided with a retain 
ing washer 16 whereby an electric conductor 
may be conveniently connected. 
The Second contact member includes a 

cylindrical post 17 also projecting from the 
plate 2 and having removably mounted on 
it the rolled up cylindrical end of a metal 
strip 18 which is offset at its middle point as 
shown and has its second extremity 19 re 
turned upon itself in a V-shaped form. The 
second contact proper of the device, indi 
cated at 20, is fixed to the extremity of a 
spring strip 21 which is riveted to the stiff 
strip 18 adjacent its rollied up end, and pro 
jects beyond Said contact SO as to normally 
engage the inside surface of the returned 
end 19. The opposite end of the spring 21 
projects beyond the post 17 and rests against 
a second post having the form of a screw 22 
whose head has a flat portion whose plane 
is tangent to its cylindrical body. This 
screw when tightly set up is so positioned 
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that this flat portion 23 extends in a line practically at right angles to the spring 
strip 21, although it may Occupy any posi 
tion not immediately over the same. When 
it is desired to remove the part 18 with the 
contact 20 it is only necessary to turn the 
screw of the post 22 through an angle sufi 
cient to bring this flat part of its head into 
the plane including the adjacent end of the 
spring strip, whereupon this latter with the 
strip 18 may be moved upward on the post 
17 and removed. 
Mounted on and fixed rigidly to the plate 

2 adjacent the contact carrying end of the 
strip 18 is an upwardly projecting block 24 
of rectangular outline having projecting 
from its top face three pins 25, 26 and 27, 
of which the latter is longer than the other 
two. Slidably mounted on the top face of 
this block 24 is a flat three armed slide 28 
operative between the pins and normally 
held from raising by a cover plate 29 of L 
shaped section provided with a hole 30 for 
the reception of the pin 27, the pins 25 and 
26 merely projecting to a height equal to 
or slightly less than the thickness of the 
slide 2S. This angle plate 29 not only ex 
tends over and parallel with the top surface 
of the block 24 but projects down one side 
thereof where it is engaged by a screw 31 so 
placed as to enter a slot 32 in its side. 
The slide 28 has approximately the form 

of a flat bar one of whose extremities is 
plane on one edge and has a blunt wedge 
shape as indicated at 33, while its opposite 
end is provided with an opening for the re 
ception of one end of a coil spring 34 whose 
opposite end is connected to a post 35 on the 
plate 2. At about the middle of the slide 
is an integral arm 36 extending approxi 
mately at right angles and likewise having 
its extremity of a blunt wedge shape, its 
position being such that it extends into the 
path of movement of the pins 10 on the ring 

5 S carried by the timer shaft. That edge of 
the slide opposite the arm 36 has a shoulder 
37 immediately adjacent the pin 25 and the 
slide is normally drawn away from the con 
tact strip S by the spring 34 so that the pin 
27 lies in the angle between the arm 36 and 
the rear end of the slide body, the pin 26 
normally lying immediately adjacent but 
spaced away both from the front end of the 
slide body and from the arm 36. The con 
tact supporting strip 18 immediately adja 
cent the end 33 of the slide is preferably 
formed with a lug or pressed-out portion 38 
for engagement with said end, the two con 
tacts 20 and 14 being normally separated by 
reason of the action of the spring 21 upon 
the post 22. The plate 2 is provided with 
a second binding post in the form of a con 
tact screw 39 having a retaining washer 40. 
Under conditions of operation the contacts 

14 and 20 are connected in the primary cir 
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cuit of an ignition system whose conductors 
are respectively attached to the plates 2 and 
3 by the binding screws 15 and 39. The shaft 
T is so connected as to make half as many 
revolutions per minute as the engine shaft, 
turning in the direction indicated by the 
arrows in Figs. 1 and 4. As a consequence 
of this movement, each of the pins 10 on the 
ring S eligages the arm 36 of the slide 28 
once every second revolution of the engine 
shaft, causing two engagements of the con 
tacts 14 and 20. Each time a pin 10 strikes 
the arm 36, the slide while moved longitudi 
nally toward the contact carrying strip 18 
also has its forward end 33 moved laterally 
of said strip into engagement with the pro 
jection 3S thereon, this movement being to 
some extent guided by the coaction of the 
shoulder 37 on the side with the pin 25. 
As a result of this forward movement of the 
slide, said strip 18, the spring strip 21 and 
the contact. 20 are moved toward the fixed 
contact 14 until said first contact electrically 
engages the latter, whereupon the Spring 
strip 21 yields to permit the continued for 
ward movement of the strip 18. Since the longitudinal and swinging 
movement of the slide 28 results in the ex 
tremity of its arm 36 moving away from 
the pin 10 on the timer shaft, said pin 
shortly passes beyond the comparatively 
sharp edge of said arm, whereupon the 
spring 34 acts to instantly return the slide 
to its normal position as determined by the 
pins 25 and 27. The contact carrying strip 
1S is thereupon free to move to its normal 
position in which it engages the adjacent 
end of the block 24 and the contact 20 is 
moved away from the contact 14 under the 
action of the spring 21, the parts remaining 
in this position until the arm 36 is engaged 
by another one of the shaft-carried pins 10. 
The forward stole of the slide is limited 

by the pin 26 so that its cycle of movements 
and the times required therefor, are prac 
tically constant regardless of the speed of 
the shaft T. although it is noted that by the 
peculiar arrangement and proportioning of 
the parts shown in the drawings the time of 
the electrical engagement of the contacts ap 
ears to be longer continued when the shaft. 

is moving at its lower speed than when it 
tillas it higher working speeds. This fea 
ture constitutes one of the advantages of 
the device, since it is obviously advisable to 
provide a hot spark of large volume at times 
when the engine is running at a low speed 
with a comparatively poor fuel mixture. On 
the other hand, when the engine is operat 
ing at high speeds, the mixture is usually 
rich and the engine comparatively warm, 
so that it is not necessary that the Spark be 
of such large volume as when the engine has 
just started and is comparatively cold. In 
other words the apparatus automatically 
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regulates the volume of current delivered 
and the characteristics of the sparks so as 
to best suit the needs of the engine, as well 
as to economize current. - 
While that particular form of slide and 

its associated parts shown in Figs. 1 to 4 in 
clusive has been found by practical experi 
ment to give the best results under operating 
conditions. those forms and arrangements 
shown in Figs. 5 to 11 inclusive which also 
involve certain of the characteristics of the 
invention, have likewise been found to give 
Jesults superior to what can be obtained 
with other ignition apparatus. 

In the case of Fig. 5 for example, the 
slide 41 as before is given a wedge shaped 
end adjacent the contact carrying structure 
18 and at its rear end is drawn rearwardly 
by the spring 34. In place of the pin 27 
however, I provide a pivoted finger 42 in 
the angle between its rear half and the arm 
36, and as before a stroke limiting pin 26, 
said finger being held in place by a pin 27. 
The opposite side of the slide is provided 
with an angular shoulder 37 adjacent whose 
sharp edge is mounted the pin 25. 

In this case when the arm 36 is engaged 
by a pin 10 on the ring S of the shaft, the 
slide 41 is first moved longitudinally and is 
thereafter caused to swing toward the post 
25 because of the engagement of a shoulder 
43 at its rear end with the end of the pivot 
finger. As the latter swings the slide out 
wardly, its forward end therefore not only 
moves toward the contact carrying strip 18 
but moves longitudinally thereof for a dis 
tance limited by the space between the pin. 
25 and the adjacent side of the slide, after 
which the pin 10 passes out of engagement, 
with the end of the arm 36', allowing the 
spring 34 to return the slide and the finger 
42 to the normal position shown in Fig. 5. 

In this case as in that illustrated in Figs. 
1 to 4 inclusive, the movement of the shaft 
with its pin 10 in the direction opposite to 

that indicated by the arrow in Figs. 1 and 
4, merely causes the rear end of the slide to 
move away from the pin 27 or from the 
finger 42 as the case may be, without caus 
ing its forward end to affect the contact car 
rying member 1 S. 
The slide 44 in that form of my invention 

shown in Fig.6 may be described as consist 
ing of a forward part and an arm 36 sub 
stantially at right angles to each other, with 
a rear end projecting from the middle of 
said arm substantially parallel with the for 
ward end. In this case there is provided a 
limit pin, 45 in the angle between the front 
and rear ends of the pin and in addition 
there is a double pivot finger 46 so placed 
as to engage the flat side of said front end 
in advance of the arm 36°. In this case the 
spring 34 is so mounted as to draw the rear 
end of the slide into engagement with a pin 

45 while retaining its forward end in en 
gagement with the ends of the fork provided 
by the pivot finger 46. When the arm 36 
is engaged by the pin 10, the slide as before 
moves forwardly toward the contact car 
rying member 18, until said arm engages the 
adjacent branch of the pivot finger 46. 
Thereafter the forward end of the slide is 
swung on the pin 45 as a fulcium so that its 
forward end has the same sliding engage 
ment, with the member 18 as before described 
until the pin 10 disengages the arm 369 and 
the parts 'eturn to their normal position. 
The rear part of the slide 47 in Fig. 

with the spring 34 is practically identical 
with that of the construction shown in Fig. 
6, but in this case the forward end of said 
slide is held in engagement with a pin 48 
immediately in front of a curved or cam-like 
portion 49 on its edge immediately in ad 
Vance of the aim 36°. After the slide has 
been moved toward and with the contact 
carrying member 18 for a predetermined 
distance so as to close the contacts because of 
the pressing of the pointed end of the slide 
against said member, this pin acts on the 
curved edge 49 to swing the forward end of 
the slide and hence the arm 36° away from 
the pin 10, thus causing said end of the slide 
to pass through an opening in the member 
18 which allows the contacts to separate. 
The pin 10 shortly thereafter releases the 
slide and permits the parts to return to their 
normal positions. 

in Fig. S have shown a somewhat differ 
ent type of slide which however acts in a 
mannel' Somewhat similar to that of the other 
slides shown. in this construction however, 
the slide 50 consists of a straight elongated 
bar having a notch and a shoulder 51 adia 
cent its forward end designed for the recep 
tion of any of the angular edges of a tri 
angular piece 52 rotatably mounted on the 
supporting block. The forward end of said 
slide is at all times pressed toward this piece. 
by a spring 53 whose end engages a shoul 
der 54 to limit its rearward movement under 
the action of the spring 34 which is con 
nected to the end of a laterally extending 
arm at the rear extremity of the sire. This 
latter spring retains the slide in engagement 
with a pii. 55 which engages that edge adja 
('ent the in 1(). 

in this case also the contact carrying 
member 18 is provided with a projecting 
tongue 57 placed to be engaged by any one 
of the angular ends of the piece 52 as it turns 
on its pivot pin. When the side 50 is moved 
toward the innenber 18 under the action of 
oic of the pins 10 engaging its rear end 
or striking an extension such as those shown 
in the other figures, it causes a partial rota 
tion of the triangular piece 52 at the same 
time that its forward end is swung out 
Wardly by reason of Such rotation. As soon 
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however, as that edge of the piece 52 engag 
ing the shoulder 51 passes beyond a line 
drawn through the center of its supporting 
pin 58 at right angles to the general line of 
the slide 50, the pressure on the spring 53 
causes said piece to rapidly continue its 
movement independently of the slide until 
it has turned in all through 120°, when it 
comes to rest with one of its sides resting 
against the slide 50 which is still moving 
forward under the action of the pin 10. In 
making this movement, however, one of its 
angles engages the projection 57 of the mem 
ber 18, thereby forcing the latter with the 
contact on its spring member 21 into en 
gagement with the fixed contact. Obviously 
as soon as the slide 50 has been disengaged 
from the pin 10, the various parts return to 
their normal positions under the action of 
the two springs 34 and 53. 
That form of my invention shown in Fig. 

9, includes a rotary ratchet wheel 60 mount 
ed to intermittently turn on a screw or pin 
61 under the action of the pins 10 on the 
shaft collar S. The contact carrying strip 
18 in this case includes a projecting tongue 
62 which normally rests on the side of one 
of the teeth and the wheel is acted on by a 
pawl 63 in the form of a strip mounted to 
oscillate on a post 64. This pawl is at all 
times drawn toward the ratchet wheel 60 by 
a spring 34 and the arrangement is such 
that as said wheel is turned by engagement 
of one of its teeth with a pin 10, the tongue 
62 and its supporting strip 18 is forced out 
wardly away from the wheel, bringing the 
movable contact 20 into engagement with the 
fixed contact 14 to complete the primary 
circuit. As soon as the tongue 62 passes the 
apex of the ratchet tooth, the spring 21 at 
once so moves the strip 18 as to separate the 
contacts although said tongue has practi 
cally no action in turning the wheel, which 
under the continued action of the pin 10 
shortly thereafter causes the apex of a sec 
ond tooth to be moved toward the end of the 
pawl 63. Immediately thereafter the spring 
34 so acts on the pawl as to cause it to inci 
dentally rotate the ratchet wheel ahead of 
the pin 10 until said pawl rests upon the flat 
side of the second tooth, with the tongue 
and the other parts of the device in the 
positions shown in Fig. 9. 
While in this case the ratchet wheel 60 is 

intermittently turned always in the same 
direction, in that form of my invention 
shown in Fig. 10 said wheel instead of rotat 
ing, merely oscillates under the action of the 
pins 10. Said wheel 65 therefore is merely 
provided with a tooth 66 designed to coöper 
ate with the tongue 62 on the member 18 and 
opposite this has three projecting teeth 67, 
68 and 69, on one face of the first of which 
rests the flat end of the pawl 63 under the 
action of the spring 34. The shaft in this 
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form of my invention rotates in a clockwise 
direction so that when one of its projections 
engages the tooth 69, the ratchet wheel is 
turned through a small angle, causing the 
flat face of the tooth 66 to engage the adja 
cent end of the tongue 62 to force the latter 
and with it the contact 20 toward the fixed 
contact id. The full angular movement of 
the wheel 65 under the action of one of the 
pins 10, while sufficient to cause the two con 
tacts 20 and 14 to engage each other, merely 
causes the extremity of the pawl 63 to slide 
up on one of the flat faces of the tooth 68, 
without passing the apex thereof, with the 
result that as soon as said wheel is released 
from the pin 10, it is at once restored to its 
original position by the spring 34. 

in Fig. 11 I have shown another arrange 
ment of parts whereby the slide is actuated 
by the shaft projection, the arrangement be 
ing such that the flat strip 70 constituting 
said slide has a slot 71 for the reception of 
a pin 72 projecting from the upper face of 
the block 24. In the case illustrated said 
slide is normally held by a spring 34 with 
the rear of the pin 72 in the forward end of 
its slot and on one side it is provided with 
a tooth or extension 36 designed to coöper 
ate with the pin 10. The forward end of the 
block however has formed in it a circular 
hole 73 in which is a substantially axial pin 
74 projecting upwardly from its bottom 
practically to the level of the block and de 
signed to coöperate with a second pin 75 
projecting into the hole 73 from the under 
surface of the forward end of the slide 70. 
When therefore the arm 36 of the slide is 
engaged by one of the shaft pins 10, the 
slide 70 is moved longitudinally forward 
and then is caused to fulcrum on the pin 72 
as its pin 75 slides on the cylindrical sur 
face of the hole 73. While the forward end 
of the slide is thus advancing and at the 
same time Swinging outwardly, it engages 
the contact carrying member 18, causing en 
gagement of the fixed and movable contacts 
14 and 20 and thereafter permitting of their 
Separation when the pin 0 finally clears the 
arm 36". At such time the spring 34 at once 
causes the slide to return to its normal posi tion, in doing which the pin 75 passes com 
pletely around the pin 74. 
In that arrangement of parts shown in 

Fig. 12, I employ an elongated slide S0 hav 
ing an angular head portion S1 terminating 
in a wedge shaped extremity S2 designed to 
engage a pressed-out tongue 38 on the con 
fact carrying strip 18. This tongue, as in 
the case shown in Fig. 7, while extending out 
from the surface of the strip at an acute an 
gle, terminates abruptly. 

This form of the invention also includes a 
cam S. in the shape of a five sided flat plate 
rotatable on a spindle or pivot pin 84 pro 
jecting from the face of the block 24 nor 
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mally lying with one of its sides in engage 
ment with the inner edge of the angular 
slide head 81 and another side projecting practically at right angles thereto in engage 
ment with the adjacent flat edge of the body 
of the slide. When the toe 85 of this cam is 
engaged by the projection 10 carried by the 
timer shaft and moving in the direction in 
dicated by the arrow, its resultant partial 
rotation first forces the slide forward so that, 
its extremity 82 engages or lies immediately 
adjacent the beginning of the inclined por 
tion of the tongue 38, this forward motion 
of the slide being due to the pressure of that 
corner between the cam faces 86 and 87 upon 
the adjacent edge of the slide head 81. The 
continued and comparatively slight rota 
tion of the cam 83 then brings its side 88 into 
engagement with the adjacent edge of the 
slide body and thereafter causes a corner be 
tween this side and the side 89 to strike 
said edge. 
Owing to the fact that the cam is so pro 

portioned that this corner is at a consider 
ably greater distance from the pivot 84 than 
the corner between the sides 86 and 87, the 
extremity of the slide 80 is swung at a rela 
tively high speed around a pivot pin 90 as a 
center, acting on the tongue 38 of the strip 
18 so that the latter with its contact 20 is 
moved, causing said contact to engage the 
fixed contact 14. As soon as the extremity 
82 passes off the end of the tongue 38, the 
strip 18 is released to permit the contacts to 
separate, while the extremity of the slide is 
still being swung under the action of the 
cam. When the projection 10 passes beyond 
the toe 85 of said cam, the latter with the 
slide are returned to their normal positions 
under the action of the retracting spring 34. 
When the timer shaft turns in a direction 

opposite to that indicated, the engagement, 
of its pins 10 with the cam 83 merely causes 
the slide to pivot on the pin 90 without be 
ing moved forwardly into engagement with 
the tongue 38, and it is returned to its nor 
mal position after disengagement with Said 
pin, by the action of the spring 34. 
In all of the cases above described it is to 

be noted that the fixed and movable contacts 
are brought into engagement as a result of 
the movement toward them of a slide or 
other member directly acted on by the pits 
on the timer shaft, said contacts being al 
lowed to separate either before the comple 
tion of this forward movement or immedi 
ately after the release of the slide or other 
member by the shaft projection. In every 
case also, a reversal of the direction of ro 
tation of the timer shaft merely causes a, 
movement of the side or other pin actuated 
member without affecting the contacts. 

Further, in those forms of my invention 
employing slides it is noted that the latter 
under the action of the shaft carried pins 

ii. 

move longitudinally and thereafter have 
their forward ends swung out so that the 
contacts are not only brought into engage 
inent but are shortly thereafter released and permitted to separate partly by reason of 
the lateral movement of the forward end of 
the slide carrying it beyond the tongue or 
projection of the contact carrying member 
and partly because of the return of the slide 
to its normal position after its release from 
the shaft pin. In every instance the for 
yard movement of the slide is absoilutely 
limited so that even when the timer is op 
erated at the highest speeds the effect of 
the momentum of the slide and its associated 
parts is So Small as to be practically negli gible. 
Moreover by long continued tests I have 

found that by the proportioning and ar 
rangement of parts illustrated in the draw 
ings, more current is permitted to flow in the 
circuit when the timer is turned at rela 
tively low speeds than when it operates at 
higher speeds, So that as previously pointed 
out, hot Sparks of large volume are produced 
in the engine cylinders at the time when this 
is most advantageous, while a smaller cur 
rent flow and sparks of less intensity are produced at the higher speeds. 
This is apparently due to the quicker re 

lease of the member 18 by the slide 28 when 
the shaft is driven at the higher speeds, on 
account of the effect of centrifugal force on 
the forward end of said slide. Regardless of 
just what part of the apparatus is respon 
sible for this desirable result, have found 
by many experiments that it is certainly ob 
tainable to slightly varying extents by the 
constructions illustrated. As will be un 
derstood by those skilled in the art, the ac 
tual form and arrangement of the timer 
shaft pins or projections 10 is immaterial 
since any suitable form of shaft or shaft 
carried structure may obviously be em 
ployed to actuate the various forms of slides 
shown. - 

it is particularly to be noted that all of 
the coil structions illustrated possess the in 
portant, and valuable characteristic of hav 
ing their contacts Separated at 8 speed 
which is constant regardless of the speed at 
which the timer shaft is driven. 

i claim :- 
1. A timer including two normally sepa 

lated contacts; a member carrying one of 
said contacts; a timer shaft having projec 
tions; a member slidably guided in a plane 
parallel to the plane of rotation of said pro 
jections, each of the projections being 
placed to positively move said member into 
direct engagement with said contact carry 
ing member to close the contacts. 

2. A timer including two normally sepa 
rated contacts; a member carrying one of 
said contacts and provided with an abut 
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inent; a tinner shaft having projections: : 
member slidable in a plane parallel to the 
plane of rotation of said projections uncle!' 
the action of the same; and means for guid 
ing said member into positive elugagement 
with said abutment while it is being novel 
by each projection and thereafter calising it 
to disengage the albutment when it is disen 
gaged from a timel' shaft projection. 

3. A timer including two normally sepal 
rated contacts; a member carrying One of 
said contacts; a timer shaft having projec 
tions; and a slide in the form of an elon 
gated longitudinally movable body of metal 
having an arm projecting substantially at 
right angles to its center line into position 
to be successively engaged by the projec 
tions, one end of said slide being directly 
operative upon the contact callying neill 
bel; with a retracting spring engaging the 
opposite end of the slide. 

4. A timer including two normally Sepa 
rated contacts; a member carrying one of 
said contacts; a timer shaft having projec 
tions; a spring; with a slide having one end 
engaged by the Spring and its opposite end 
in position to engage said member, the pl")- 
jections of the timer shaft engaging the 
slicie intermediate its ends in position to 
move its member-engaging end forwardly 
and laterally when the shaft is rotated in 
one direction; and to move its spring-en 
gaging end Without moving said member-el 
gaging end when said shaft is turned in the 
opposite direction. 5. A timer including two normally sepa 
rated contacts; a tinner shaft having pl’ojec 
tions; with a substantially "-shaped freely 
slidable member having one arm in position 
to be engaged by the projections and a Sec 
ond arm in position to actuate the contacts; 
with a spring operative upon the third arni. 

6. A timer including two normally sepa 
rated contacts; a timer shaft having projec 
tions; a substantially "-shaped slide having 
One arm in position to be engaged by the 
projections and a second arm in position to 
actuate the contacts; a spring operative 
upon the third arm; with movement limit 
ing abutinents on opposite sides of the con 
tact engaging a rill. 

7. A time including two normally sei):- 
rated contacts; a substantially "-shaped 
slide mounted with one of its arms in posi 
tion to actuate the contacts; a timer shaft, 
having projections operative upon another 
One of the slide arms; and a spring con 
nected to the third slide arm, the slide hay 
ing a shoulder; with a guide pin placed to 
coöperate with said shoulder. 
S.A timer including two normally sepa 

rated contacts; a timer shaft having projec 
tions: a slidable member having a shoulder 
moved by the projections and formed to 
cause engagement of the contacts while it, 

is being so moved; a guide pin abutment ad 
jacent said shoulder' and a Spring opposing 
movement of the member and forcing its 
part adjacent said shoulder toward the 
abutment. 

9. A timer including two normally sepa 
rated contacts; a timer shaft: a block 
mounted adjacent said shaft; a cover plate 
extending over the block but spaced away 
from the same; with a slicie mounted e 
tween and guided by the block and the cover 
plate in position to be actuated by the shaft 
and operative to cause closure of the coln 
tacts. 

10. A timer including two contacts; 'a, 
member carrying one of said lontacts; a 
block adjacent the member; a cover plate 
spaced away from Said block; pins 3. 
ing from the block toward Said plate; a 
slide mounted between the block and the 
plate and guided by said pins; with a timer 
shaft mounted to actuate the slide to close 
the contacts. 

ii. A timer including a supporting struc 
ture; a post projecting therefrom; a spring 
strip removably mounted on the post and 
projecting in opposite directions therefrom; 
a second post on the supporting structure; 
a rotatable head for said second post nor 
mally retaining the Spring on the first post 
but having a fiat portion movable into posi 
tion to permit passage of Said strip; a con 
tact carried by tile strip; a Second contact; 
&nd means for periodically causing engage 
ment of the contacts. 

12. A timer including a supporting struc 
ture; a post thereon; a metal piece pivoted 
On said post; a spring strip carried by said 
piece and projecting in opposite directions 
therefrom; a second post engaged by said 
Spring strip; a screw rotatably nounted in 
the second post and having a fiat edge 
placed to permit moveinent of the metal 
piece of the first post longitudinally thereof; 
means for periodically swinging the metal 
piece on its pivot; and contacts placed to be 
brought into electricai contact by such 
Swinging. 

13. A timer including 8, supporting struc 
ture having a slide novable thereon; an 
angle plate having a slot in one side and 
noi'mally retaining the side in position; a 
Screw mounted in the supporting structure 
and passing through the slot of the angle 
piece in position to clamp it to said struc 
ture; ineans for periodically actuating the 
side; and contacts placed to be brought into 
electrical engagement when the slide is actu 
ated. 

i4. A tiner including a slide; a timer 
shaft having projections placed to peri 
odically engage Said slide to move it in one 
direction; a spring acting on the slide to 
move it in opposition to the projections; two 
contacts mounted to be brought into eiectri 
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cal engagement by movement of the slide; 
and a pivoted finger coöperating with the 
slide to give a part of it a lateral movement 
when it is actuated by the shaft projections. 

15. A timer including a slide; a timer 
shaft having projections placed to peri 
odically engage said slide to move it in one 
direction; a spring acting on the slide in 
opposition to the projections; two contacts 
mounted to be brought into electrical en 
gagement by movement of the slide; and a 
pivoted finger mounted to be moved by the 
slide to give a part of the same a lateral 

7. 

movement when said slide is actuated by the shaft projections. 
16. A timer including two contacts; a 

timer shaft; with a device intermittently 
actuated by said shaft for causing electrical 
engagement of said contacts and including a 
slide placed to positively move one of the 
contacts toward the other when so actuated, 
said device including means for causing 
longer engagement of the contacts when 
the shaft is rotated at low speeds than when 
it is turned at higher speeds. 

WILLIAM GADKE. 
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