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This invention relates to ratchet relays generally and, 
while not limited thereto, finds particular application to 
ratchet relays wherein a plurality of contact sets are actu 
ated as a result of movement of a simple clapper-type 
arature. 
Though many different types of ratchet relays have 

been proposed heretofore, there has been a continuing 
need in the trade for improvement with respect to rugged 
ness and dependability, speed of contact actuation and 
simplicity of contact arrangement. 
A general object of the present invention is to provide 

an improved ratchet relay. 
Another object is to devise a ratchet relay in which 

a plurality of contact sets are actuated through a single 
pawl and ratchet mechanism as a result of movement 
of a simple clapper-type armature. 
A further object is to provide a ratchet relay of sim 

plified form embodying a highly advantageous contact 
arrangement. 
Yet another object is to devise an improved ratchet 

operated cam mechanism for actuating a plurality of 
contact SetS, 

In order that the manner in which these and other 
objects are attained in accordance with the invention 
can be understood in detail, reference is had to the ac 
companying drawings, which form a part of this specifi 
cation, and wherein: 

FIG. 1 is a side elevational view of a relay constructed 
in accordance with one embodiment of the invention; 

FIG. 2 is a top plan view of the relay of FIG. 1; 
FIG. 3 is a front elevational view of the relay of FIG. 1; 
FIG. 4 is a rear elevational view of the relay of FIG. 1; 
FIGS. 5-8 are sectional views, with some parts shown 

in side elevation, taken respectively on lines 5-5, 6-6, 
7-7 and 8-8, FIG. 2; and 

FIG. 9 is a perspective view of the pawl and ratchet 
operated cam mechanism employed in the relay of FIG. 
1 to actuate the contact sets thereof. 
Turning now to the drawings in detail, it will be seen 

that the embodiment of the invention here illustrated 
comprises a generally U-shaped magnetic frame member 
1, an electromagnet 2, a clapper-type armature 3, a 
bracket 4 which is mounted on the frame member and 
carries a pair of contact spring pile-ups 5 and 6 as well 
as the cam shaft 7, and a pawl and ratchet mechanism 
indicated generally at 8. 

For purposes of simplicity of description only, it will 
be assumed that the position of the relay seen in FIG. 1 
is the "normal' position, so that frame member 1 can be 
considered as having a lower leg 9, an upright base 10, 
and an upper leg 11 extending in the same direction as 
and parallel to lower leg 9. Upper leg 11 of the frame 
member is shorter than the lower leg, the tip 12 thereof 
diverging from the main body of the upper leg to slant 
upwardly so as to constitute a stop for the armature. 
Immediately adjacent to leg 11, the upright base 10 of 
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the frame member is provided with a transversely ex 
tending opening 13, as seen in FIGS. 4 and 8. As will 
be clear from FIG. 4, opening 13 has an upper portion 
which is longer, transversely of base 10, than is the lower 
portion of the opening, so that the end walls of the open 
ing are provided with inwardly projecting shoulder por 
tions 14. Adjacent lower leg 9, a tongue 15 is punched 
outwardly from base 10 of the frame member, as seen 
in FGS. 1 and 4. 

Electromagnet 2 is of the alternating current type, in 
cluding an upright magnetic core secured at one end to 
leg 9 of the frame member and presenting a slotted pole 
portion 16 at its upper end. Below pole portion 16, the 
core is surrounded by the usual winding 17. A shading 
ring 18 extends through the slot of pole portion 16 and 
is disposed on the upper end of the bobbin for the wind 
ing, as will be clear from FIGS. 1 and 3. 
Armature 3 is formed from a single sheet of magnetic 

material and includes a flat main body 19. At the back 
of the relay, a portion 20 of the armature projects from 
the main body 19 through opening 13 in upright portion 
10 of the frame member. Armature portion 20 rests 
directly on the bottom wall of opening 13 and has its 
sides provided with aligned notches which accommodate 
the portions of upright base 10 which are located imme 
diately below shoulders 14, as will be clear from FIG. 4. 
Portion 20 is also provided with a centrally disposed pro 
jection 21 aligned vertically above tongue 15. A helical 
tension spring 22 has its ends engaged respectively about 
tongue 15 and projection 21, as illustrated in FIG. 4, 
and is effective to normally pivot the armature upwardly 
into engagement with the stop surface provided by the 
slanting tip 12 of upper leg 11 of the base member. It 
is thus apparent that the armature is of the clapper type, 
resting in pivotal fashion on the lower edge of opening 
13 and being normally biased upwardly by spring 22. 
At the front of the relay, armature 3 is provided with 

a forwardly projecting flat tongue 23 which extends at a 
slight angle diverging downwardly relative to main body 
19. As illustrated in FIG. 8, energization of electro 
magnet 2 pivots the armature downwardly until the lower 
face of body 19 engages the upwardly directed pole face 
afforded by pole portion 16, the pole face being disposed 
in the same plane as the lower edge of opening 13. When 
the armature is actuated to this position, tongue 23 ex 
tends slightly above the extreme forward edge of shading 
ring 8. 

Bracket 4, as seen in FIG. 4, has a U-shaped main por 
tion consisting of base 24 and two upright pile-up-sup 
porting legs 25 and 26. Spring pile-up 5 is secured to 
the inwardly directed face of leg 25, as by the usual 
mounting screws. Spring pile-up 6 is similarly secured 
to the inner face of leg 26. 
Formed integrally with leg 25 of bracket 4 is a for 

wardly projecting arm 27, the arm being flat and dis 
posed in the same plane as leg 25. Leg 26 is similarly 
provided with an arm 28, identical to arm 27, the two 
arms being disposed in opposition to each other, across. 
the relay. Arms 27 and 28 are provided with bearing 
openings which are aligned transversely across the relay 
and the cam shaft 7 has its ends journalled in these open 
ings. As seen in FIGS. 1 and 2, the ends of the cam 
shaft project beyond their supporting arms and are trans 
versely grooved to receive retaining washers of the snap 
type, indicated at 29. Base 24 of the main portion of 
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bracket 4 lies flush against the upper face of leg of 
the frame member and is secured thereto by screws 30, 
FIGS. 2 and 8. 
Cam shaft 7 is provided with a straight, outwardly 

opening, longitudinally extending groove 31. At a point 
near its center, the cam shaft carries a ratchet 32 which 
is fixed against rotation on the cam shaft by means of 
a key extending into groove 3 in the fashion shown in 
FIG. 8. A leaf spring 33 is fixedly mounted by the same 
Screws 30 which secure bracket 4, the spring projecting 
forwardly and being of such shape that its flat tip is 
maintained in engagement with the teeth of the ratchet 
32. The normal operative direction of rotation for the 
ratchet wheel being indicated by the arrow in FIG. 8, it 
will be apparent that the spring 33 constitutes a stop 
pawl which prevents reverse rotation of the ratchet wheel. 
An L-shaped mounting bracket 34 is carried by tongue 

23 of the armature, the base of the L or bracket 34 
being fixed to tongue 23. Fixedly projecting from one 
face of the upright portion of bracket 34 is a pivot pin 
35. A short lever 36 is pivoted at one end on camshaft 
7, immediately adjacent to ratchet wheel 32, the pivot 
being such that the axis of pivotal movement of the lever 
is coincident with the axis of rotation of the cam shaft. 
Lever 36 extends radially from cam shaft 7 and is dis 
posed in the same plane as bracket 34. At its end op 
posite the cam shaft, the lever 36 is provided with a 
pivot pin 37 extending parallel to pivot pin 35. A link 
38 has its ends pivoted to pins 35 and 37, respectively, 
one side face of the link lying in bearing engagement 
With the corresponding faces of bracket 34 and lever 36. 
An actuating pawl 39 is pivotally carried by pin 37 and 
projects into operative engagement with ratchet wheel 32, 
as best seen in FIG. 8. On the side of lever 36 opposite 
ratchet wheel 32, a torsion spring 40 embraces the cam 
shaft and has its ends engaged respectively under lever 
36 and over the free tip of pawl 39, the effect of spring 
40 being to bias the actuating pawl into engagement with 
the teeth of ratchet wheel 32. 

Considering FIGS. 1, 8 and 9, it will be apparent that, 
When electromagnet 2 is energized, the resulting down 
Ward pivotal movement of armature 3 pivots lever 36 
downwardly, about the axis of cam shaft 7, and causes 
pawl 40 to be correspondingly moved backwardly, by one 
tooth, along the periphery of the ratchet wheel. The di 
mensions of the ratchet wheel, the actuating pawl and 
the operating linkage for the pawl are so selected that, 
when the armature reaches its lowermost position, indi 
cated by broken lines in FIG. 8, the tip of the actuating 
pawl will be properly engaged with one of the teeth of 
the ratchet wheel in the fashion illustrated in FIG. 8. 
During downward movement of armature 3, backward ro 
tation of the cam shaft is prevented by stop pawl spring 
33. When the electromagnet is deenergized, biasing spring 
22 causes the armature to pivot upwardly into engage 
ment with the stop surface provided by the tip 12 of leg 
11 of the frame member. Such upward pivotal move 
ment is of course imparted to bracket 34 and therefore 
causes lever 36 to pivot upwardly, about the axis of 
the cam shaft. Such upward pivotal movement of the 
lever results in movement of actuating pawl 39 in a di 
rection to rotate ratchet wheel 32, and therefore camshaft 
7, in the direction of the arrow in F.G. 8. It will thus 
be seen that energization of the electromagnet, and re 
Sultant downward pivotal movement of the armature, acts 
to store energy in Spring 22 and, when the electromagnet 
is deemergized, the spring operates to accomplish actua 
tion of the pawl and ratchet mechanism. This mode of 
operation provides more consistent operation than would 
be the case if the electromagnet were employed to drive 
the pawl and ratchet mechanism directly. Repeated 
cycles of energization and deenergization of the electro 
magnet will similarly result in a series of equal incre 
ments of rotation of cam shaft 7, all in the direciton in 
dicated by the arrow in FIG. 8. 
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4. 
Spring pile-up 5 comprises a pair of spring contact arms 

4 and 42 which project forwardly from bracket 4 in side 
by-side relation, the two arms being provided with con 
tacts at their tips. Contact arms 4 and 42 are elec 
trically insulated from each other and from bracket 4 
by suitable insulating blocks 43, FIG. 2, in conventional 
fashion. The contacts provided at the free tips of arms 
41 and 42 are carried by respective adjacent side faces of 
the contact arms, and the arms are of such shape and 
disposition that, assuming that the arms are in their re 
laxed positions, the two contacts will engage each other. 
Thus, the contact set provided by arms 41 and 42 is nor 
mally closed. At aligned points immediately above the 
central axis of cam shaft 7, contact arms 4 and 42 are 
provided with bends 44 and 45, respectively, which are 
U-shaped in cross section and which extend transversely 
across the respective contact arms, as will be apparent 
from FIGS. 5 and 9. Bends 44 and 45 project toward 
each other but are still spaced apart when the contacts 
carried by the arms are in their normal closed position. 

Mounted on camshaft 7 at a point below contact arms 
4 and 42 is an actuating cam 46 provided with a plu 
rality of radially extending, angularly spaced fingers 47. 
Cam 46 is an integral body of insulating material and in 
cludes a hub 48 which is keyed to cam shaft 7 as seen 
in FIG. 5. Fingers 47 are of such length that, upon ro 
tation of shaft 7, the fingers are caused to pass successive 
ly between transverse bends 44 and 45 in contact arms 41 
and 42. The thickness of fingers 47, in a direction axi 
ally of the cam shaft, is greater than the normal spacing 
between the opposed faces of bends 44 and 45 in con 
tact arms 4i and 42. Accordingly, when any of the fin 
gers enters between bends 44 and 45, contact arms 41 
and 42 are forced apart so that the contacts at the tips 
of the arms are separated. When the finger passes be 
yond bends 44 and 45, however, as the camshaft is fur 
ther rotated, the contact arms 41 and 42 return to their 
normal positions, indicated in FIG. 2, so that the con 
tacts carried thereby are again in engagement. The an 
gularly spaced positions of fingers 47 are accurately pre 
determined with reference to the amount of angular mo 
tion imparted to shaft 7 upon each actuation of the ratchet 
Wheel by actuating pawl 39, and the cam is so positioned 
that one of the fingers 47 will be centered between bends 
44 and 45 when the elements of the pawl and ratchet 
mechanism occupy the positions shown in solid lines in 
FIG. 8, that is, when the armature 3 is in its uppermost 
position. In view of this arrangement, and since there are 
three of the fingers 47, it will be apparent that the con 
tacts carried by Spring arms 41 and 42 are caused to open 
at three predetermined times during each complete rota 
tion of the cam shaft. Further, when the pawl and 
ratchet mechanism is operated to cause one of the fingers 
47 to become centered between bends 44 and 45, so that 
the contacts are opened, the contacts will then remain 
Open until the ratchet wheel has been advanced one ad 
ditional step as a result of one additional cycle of 
energization and deemergization of the electromagnet. 
This additional step of course causes the finger to be re 
moved from between bends 44 and 45, so that the spring 
arms 41 and 42 return to their normal, contact-closing 
positions. 

Spring pile-up 6, secured to leg 26 of bracket 4 across 
from pile-up 5, includes two sets of spring contact arms. 
One set consists of identical, parallel arms 49 and 50, 
each provided with a contact at its free tip, while the 
other set consists of a like pair of spring arms 5 and 52, 
each provided with a contact at its free tip. All of con. 
tact arms 49-52 project from the pile-up for the same 
distance and, in this respect, are identical with contact 
arms 41 and 42. As will be clear from a comparison 
of FIGS. 1 and 2, all of the contact arms project in nor 
mally parallel fashion and lie in a single plane. Pile-up 
6 is completed by the usual insulating blocks 53, blocks 
53 being effective to insulate the contacts of each pair from 
each other and the pairs of contacts from each other. 
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At a point above camshaft 7, contact arms 49 and 50 
are respectively formed with bends 54 and 55 of U 
shaped cross section, the bends extending in straight 
lines transversely of their respective arms. Bends 54 
and 55 project inwardly, that it, toward each other, but 
are spaced apart when contact arms 49 and 50 occupy 
their normal positions. Keyed to camshaft 7 at a point 
centered below arms 49 and 50 is an actuating cam 56 
comprising a hub 57 and a thin, flat cam disc 58 which 
is slotted radially, as indicated at 59. Cam 56 is made 
as an integral piece from insulating material. Thick 
ness of disc 58 is such that, when a portion of the disc 
is located between bends 54 and 55, arms 49 and 59 
are forced apart enough to separate the contacts carried 
at the tips of the arms. Slots 59 are of a width sufficient 
to freely accommodate bends 54 and 55 so that, during 
rotation of the cam, the slots 59 can come into registry 
with bends 54 and 55 and allow arms 49 and 50 to re 
turn to their normal, contact-closing positions. Slots 
59 are so angularly positioned and are of such width 
that unbroken portions of disc 58 will be disposed be 
tween bends 54 and 55, maintaining the contacts open, 
during predetermined amounts of rotational movement 
of the cam shaft, these amounts of rotational move 
ment being predetermined as those which result from 
definite numbers of actuations of the pawl and ratchet 
mechanism. 

Thus, assuming that one of the slots 59 is initially 
registered with bends 54 and 55 and that the electro 
magnet is then energized and deemergized sequentially, 
the contacts will be opened, and maintained in open po 
sition, until the next slot 59 arrives at the location of 
bends 54 and 55, at which time the contact arms 49 and 
50 are again allowed to move toward each other until 
the contacts engage in their closed positions. 

Contact arms 51 and 52 are provided, at points above 
cam shaft 7, with transversely extending bends 60 and 
61. Bends 60 and 61 are of U-shaped cross section and 
project toward each other. Keyed to cam shaft 7 below 
arms 51 and 52 is an actuating cam 62, formed as an 
integral piece of insulating material and comprising a 
hub 63 and a disc 64, the latter being provided with 
radially extending, angularly spaced slots 65. In this 
particular embodiment, cam 62 is identical with cam 56 
but is so positioned on cam shaft 7 that the slots 65 are 
angularly displaced in relation to the slots 59, as will be 
clear from a comparison of FIGS. 6 and 7. It will thus 
be apparent that, when cam shaft 7 rotates as a result 
of operation of the pawl and ratchet mechanism, cam 
62 actuates contact arms 51 and 52 in precisely the same 
fashion as cam 56 actuates arms 49 and 50, except that 
the contact-opening and contact-closing movements re 
sulting from rotation of cam 62 are angularly out of 
phase with the same movements produced by rotation 
of can 56. 
The configuration of the frame of the relay, the con 

figuration and location of bracket 4 and the manner in 
which the spring contact pile-ups are disposed thereon, 
and the location and mounting for the camshaft not only 
provide for a rugged but simplified structure but also al 
lows the use of a substantial number of contact sets each 
employing at least two parallel spring arms, with the 
actuating cams disposed in lateral, wiping engagement with 
the spring arms, rather than in peripheral engagement 
therewith. While the cam members themselves are high 
ly simplified, it will be apparent that the combination 
employed by the invention allows easy and accurate con 
trol of both the duration of a particular condition of the 
contacts and the relative position in time of that con 
dition relative to the operation of other contacts of the 
relay. The disposition of the camshaft, coupled with use 
of a lever-and-link type of motion transfer means for 
actuating the pawl of the pawl and ratchet mechanism 
makes it possible to mount all parts of the pawl and 
ratchet mechanism (except for the spring 33) di 
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6 
rectly on either the cam shaft or the armature, even 
though the armature is of the clapper type. 

While one particularly advantageous embodiment of 
the invention has been chosen for illustration, it will be 
understood by those skilled in the art that various changes 
and modifications can be made therein without departing 
from the scope of the invention, as defined in the ap 
pended claims. 
What is claimed is: 
1. In a ratchet relay, the combination of frame means 

including 
a first portion, 
a second portion spaced from said first portion, 
and 

means rigidly interconnecting said first and sec 
ond portions; 

an electromagnet comprising a core and an energizing 
winding disposed about said core, 

said core being fixed to said first frame portion 
and projecting generally toward said second 
portion but terminating short of the location of 
said second portion, 

said core having a longitudinal axis and said sec 
ond portion of said frame means lying in a plane 
transverse to said axis, 

the end of said core adjacent said second portion 
presenting a pole face directed toward the plane 
occupied by said second portion; 

two support members rigidly carried by said second 
portion of said frame means and projecting away 
from said electromagnet, 

said support members being spaced apart in a 
direction transverse to said axis; 

an armature extending between said electromagnet and 
Said second portion of said frame means, 

said armature being mounted on said frame means 
for pivotal movement toward and away from 
said pole face about an axis extending parallel 
to that in which said support members are spaced 
apart; 

a contact structure fixed to at least one of said support 
members; 

a shaft extending parallel to said pivotal axis of said 
armature, 

said shaft being rotatably mounted on said sup 
port members; 

a ratchet wheel fixed to said shaft; 
pawl means connected to said armature and arranged 

to rotatably advance said ratchet wheel upon each 
cycle of actuation of said armature toward and away 
from said pole face; and 

means actuated by said shaft for operating said contact 
Structure. 

2. A ratchet relay in accordance with claim 1 and 
wherein 

said contact structure comprises 
two contact Spring pile-ups each mounted on a 

different one of said support members, the con 
tact springs of said pile-ups extending generally 
parallel to each other and generally transversely 
relative to the axis of pivotal movement of said 
armature, and 

Said shaft is equipped with a plurality of rotary cams 
fixed to and projecting radially therefrom, 

each of said cams being disposed to pass between 
a different coacting pair of said contact springs 
to cam the pair of contact springs apart and 
cause the contacts carried thereby to open as said 
shaft is rotated. 

3. In a ratchet relay, the combination of a generally 
U-shaped frame structure; 

'an electromagnet having one of its ends secured to one 
leg of said frame structure, 

Said electromagnet extending beside the base of 
the U of said frame structure and terminating 
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short of the other leg of said frame structure to 
present a pole face directed toward the position 
of said other leg; 

an armature pivotally mounted on the base of the U of 
said frame structure and disposed between said pole 
face and said other leg of said frame structure, 

said other leg of said frame structure presenting 
a limit stop; 

a generally U-shaped bracket, 
the base of the U of said bracket being secured 

to said other leg of said frame structure on the 
side thereof opposite said pole face, 

the legs of the U of said bracket projecting away 
from said frame structure and said electromag 
net; 

a shaft extending between the legs of the U of said 
bracket and supported thereby for rotation about an 
axis transverse to the axis of said electromagnet, 

the axis of rotation of said shaft and the pivotal 
axis of said armature being parallel; 

a ratchet wheel fixed to said shaft; 
pawl means connected to said armature and operative 

to rotatably advance said ratchet wheel upon each 
cycle of movement of said armature toward and away 
from said pole face; 

a biasing spring operatively connected to said armature 
to bias the same into contact with said limit stop; and 

Switch means comprising 
at least one contact structure mounted on one of 

the legs of the U of said bracket, and 
contact operating means fixedly carried by said 

shaft. 
4. A ratchet relay in accordance with claim 3 and 

wherein 
said bracket is offset from the axis of said electromagnet 

toward the base of the U of said frame structure, and 
each of the legs of said U-shaped bracket is provided 

with an arm portion projecting generally in the same 
direction as the legs of the U of said frame structure, 

said shaft being journaled on Said arms, 
the axis of said shaft and the pivotal axis of said arrna 

ture being located on opposite sides of the axis of 
said electromagnet. 

5. A ratchet relay in accordance with claim 4 and 
wherein 

said switch means comprises 
two contact spring pile-ups each secured to a differ 

ent leg of the U of said bracket, the contact 
springs of said pile-ups being parallel to and 
located between said arms, and 

a plurality of rotary cams fixed to said shaft and 
projecting radially therefrom, each of said cams 
being disposed to pass in lateral wiping engage 
ment with at least one of said contact springs to 
actuate the same as said shaft is rotated. 

6. In a ratchet relay, the combination of a generally 
U-shaped frame; 
an electromagnet mounted on one leg of the U of Said 
frame and presenting a pole face directed toward and 
spaced from the other leg of the U of said frame; 

an armature disposed between said other leg and said 
pole face and mounted for pivotal movement toward 
and away from said pole face; 

a generally U-shaped bracket, 
the base of the U of said bracket being Secured to 

said other leg of said frame, 
the legs of the U of said bracket projecting away 
from the frame on the side of said other leg of 
said frame opposite said pole face, 

the legs of the U of said bracket being spaced apart 
in a direction parallel to the pivotal axis of said 
armature; 

a shaft journaled on said bracket for rotation about an 
axis parallel to the pivotal axis of Said armature; 
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a ratchet wheel fixed to said shaft at a point between 

the legs of the U of said bracket, 
the axis of said shaft and the pivotal axis of said 

armature being spaced from each other acroSS 
the center of said pole face, 

said armature extending beyond the location of 
said shaft; 

a leaf spring secured to the base of the U of said bracket 
and projecting into engagement with said ratchet 
wheel to operate as a stop pawl; 

pawl means connected to said armature and operatively 
arranged to rotatably advance said ratchet wheel upon 
each cycle of movement of said armature toward and 
away from said pole face; and 

switch means comprising 
a contact assembly mounted on at least one of the 

legs of the U of said bracket, and 
means fixed to said shaft for operating said contact 

assembly. 
7. In a ratchet relay, the combination of an electromag 

net having a pole face; frame means on which said electro 
magnet is mounted, said frame means including a flat 
portion extending generally parallel to said pole face 
and spaced therefrom in the direction in which the longi 
tudinal axis of said electromagnet extends; at least one 
pile-up-supporting flat member rigidly carried by Said flat 
portion and projecting from the side thereof opposite said 
pole face, said pile-up-supporting member extending par 
allel to the axis of said electromagnet; an armature having 
a portion disposed between said flat frame portion and 
said pole face, said armature being carried by said frame 
means for pivotal movement about an axis spaced later 
ally from and extending at right angles to the axis of 
said electromagnet, pivotal movement of said armature 
causing said portion of said armature to move toward and 

- away from said pole face; switch means comprising a 
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contact spring pile-up mounted on said at least one flat 
member and spaced from said flat frame portion, said pile 
up including a pair of parallel contact springs extending 
transversely of the pivotal axis of said armature; a can 
shaft rotatably mounted on said at least one flat member 
and extending parallel to the pivotal axis of Said armature, 
said camshaft being disposed on the side of Said flat frame 
portion opposite said pole face; a rotary cam mounted on 
said cam shaft and operatively arranged with respect to 
said pile-up to actuate said Switch means as said camshaft 
is rotated; a ratchet wheel fixed to said cam shaft; Said 
armature having a free end portion disposed on the oppo 
site side of Said pole face from the pivotal axis of said 
armature; and pawl means connected to said free end por 
tion of said armature and operatively arranged to rotata 
bly advance said ratchet wheel upon each cycle of move 
ment of said armature portion toward and away from said 
pole face, said camshaft being located between said pawl 
means and the pivotal axis of said armature. 

8. In a ratchet relay, the combination of a generally 
U-shaped frame; 
an electromagnet mounted on one leg of the U of Said 
frame and presenting a pole face directed toward 
and spaced from the other leg of the U of said frame; 

an armature disposed between said other leg and said 
pole face and mounted on said frame for pivotal 
movement toward and away from said pole face; 

a generally U-shaped bracket, 
the base of the U of said bracket being secured to 

said other leg of said frame, 
the legs of the U of said bracket projecting away 
from the frame on the side of said other leg of 
said frame opposite said pole face, 

the legs of the U of said bracket being spaced apart 
in a direction parallel to the pivotal axis of said 
armature; 

a pair of contact spring pile-ups each secured to a differ 
ent one of the legs of the U of said bracket, 

the contact springs of said pile-ups extending par 
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allel to each other and to the planes of the legs 
of the U of said bracket and being spaced from 
said other leg of the U of said frame; 

a cam shaft rotatably mounted on said bracket and ex 
tending parallel to the pivotal axis of said armature 
between said contact springs and said other leg of 
the U of said frame, 

said cam shaft being equipped with a plurality of 
cams each including at least one radially pro 
jecting portion disposed to actuate at least one 
of said contact springs as said cam shaft is ro 
tated; 

a ratchet wheel fixed to said cam shaft at a point be 
tween the legs of the U of said bracket; 

a leaf spring secured at one end to the base of the U 15 
of said bracket and projecting into engagement with 
said ratchet wheel to operate as a stop pawl; and 

an actuating pawl operatively connected to said arma 

O 
ture to rotatably advance said ratchet wheel upon 
each cycle of movement of said armature toward and 
away from said pole face. 
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