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8 Claims. (C. 200-105) 
My invention relates to electrical relays, and 

particularly to that class of electrical relays 
known as counting relays in which cooperating 
contact members are operated from one relative 
pOSition to another relative position in response to 
a predetermined number of energizations of one 
electromagnet and are restored to said one rela 
tive position in response to-a corresponding num 
ber of energizations of another electromagnet. 

I will describe two forms of counting relays 
embodying my invention, and will then point out 
the novel features thereof in claims. 
In the accompanying drawings, Fig. 1 is a 

Vertical Sectional view illustrating one form of 
counting relay embodying my invention. Fig. 2 
is a top plan view of the relay shown in Fig. 1. 
FigS. 3 and 4 are right-hand and left-hand views, 
respectively, of the relay shown in Fig. 1, certain 

30 
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of the parts being broken away or removed to 
more clearly illustrate the construction of the 
operating mechanism. Fig. 5 is a diagrammatic 
view illustrating one circuit arrangement for the 
relay shown in Fig. 1. Fig. 6 is a vertical Sec 
tional view illustrating a modified form of the 
counting relay illustrated in Fig. 1 and also em 
bodying my invention. Fig. 7 is a top plan view 
of the relay shown in Fig. 6. Fig. 8 is a view 
of the relay shown in Fig. 6 as it appears when 
viewed from the right in Fig. 6, certain of the 
parts being removed to better illustrate the con 
struction of the operating mechanism. Fig. 9 is 
'a view of the relay shown in Fig. 6 as it appears. 
When viewed from the left in Fig. 6, and illustrat 
ing the contact Inechanism of the relay. Fig. 10 is 
-a detail view of a portion of the relay shown in 
Fig. 6. . . . . . . 
Similar reference characters refer to similar 

parts in each of the several views. - 
Referring first to Figs. 1: to 4, inclusive, the 

reference character A designates a base plate of 
suitable insulating material, such as hard rubber 
or a phenol condensate product, which base plate 
supports the operating mechanism of the relay. 
Mounted on the base plate A in parallel spaced 
relation are two electromagnets B and C, each 
comprising a magnetizable core 1 provided with 
enlarged pole pieces 2 and 3, and carrying an 
energizing winding 4. As here shown, the pole 
pieces are rectangular in shape and are fastened 
to the core by means of Studs 5 which extend 
through clearance holes in the pole pieces and 
are screwed into threaded holes in the cores. The 
upper studs 5 extend above the top of the magnets 
a sufficient distance So that they can be employed 
to hold a protective cover in place. The lower 

studs 5 of the magnets extend downwardly 
through the base plate A, and are provided on 
the underside of the base plate with nuts 6 which 
fasten the magnets to the base plate, as best seen 
in Fig. 1. A pair of laterally spaced vertically 
extending non-magnetizable plates 7 and 8 are 
secured by means of screws 7a and 89, respec 
tively, to the pole pieces 2 and 3 of each magnet 
on opposite sides of the magnets, and together 
constitute the supporting framework for the 
operating mechanism of the relay. 

Journalled in the plates 7 and 8 is a horizontal 
shaft 9. This shaft is intended to be rotated 
in a step by step fashion, and for this purpose, 
the shaft is provided adjacent its left-hand end, 
as viewed in Fig. 1, with a ratchet wheel 10 which 
is operated by an armature 18 controlled by elec 
tromagnet B. The armature 18 is pivotally sup 
ported at its lower end on a rod 28 carried by the 
plates 7 and 8, and is biased toward the right, as 
viewed in Figs. 2 and 4, by means of a spring 19 
which is fastened at one end to the arrnature. 
The other end of the spring 19 is fastened to an 
ear 20 provided on the lower side of a lug 21 
which is formed by bending a portion of the side 
plate 8 at right angles to the side plate as best 
seen in Figs. 2 and 3. The armature 18 carries 
a rigid operating arm 22, which, in turn, carries 
a propelling pawl 23. The propelling pawl 23 is 
pivoted in the tip of the operating arm and is 
biased, by means of a spring 24 carried by the 
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operating arm (see Fig. 3), to a position in which 
the tip of the pawl engages an adjacent tooth 
of the ratchet wheel 10 as shown in Fig. 4. . 
Also cooperating with the ratchet wheel 10 is a 

retaining pawl 11 which prevents rotation of the 
ratchet wheel in one direction (the clockwise di rection as viewed in Fig. 4). The retaining pawl 
11 is pivotally supported at its upper end in a 
bracket 12, and is provided with an arm 13 against 

90 

95 
which a spring 14 carried by the bracket 12 bears. 
The function of the spring 14 is to direct the 
lower end of the retaining pawl into engagement 
with the successive teeth on the ratchet wheel. 
The bracket 12 is pivotally attached to the side 
plate 7 at 15, and is arranged to be locked in an 
adjusted vertical position by means of a screw 

100. 

16 which passes through an arcuate slot 17 in 
the plate 7, and is threaded into the bracket 12. 
It will be seen that by loosening the Screw i6, 105. 
the bracket 12 may be rotated through a limited 
arc about the pivot 15, thereby providing a con 
venient means for adjusting the position in which 
the retaining pawl 11 will engage the teeth of the 

. . . . . . . . . . . 110 ratchet wheel 10. . . . 
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When electromagnet B becomes energized, ar 

mature 18 moves toward the left as viewed in 
Fig. 4, thereby raising the operating arm 22 and 
the propelling pawl 23, and hence stepping the 

5 ratchet wheel 10 one tooth in a counterclockwise 
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direction as viewed in this figure. This rotation 
of the ratchet wheel permits the retaining pawl 
11 to drop back of the next successive tooth on 
the ratchet wheel so that the ratchet wheel is subsequently held in its stepped position. When 
electromagnet B next becomes deemergized, Spring 
19 draws the armature 18 toward the right as 
viewed in Fig. 4, thereby restoring the operating 
arm 22 to the position shown, and hence causing 
the propelling pawl 23 to drop back of another 
tooth of the ratchet wheel. The propelling pawl 
is then ready to again step the ratchet wheel the 
next time electromagnet B becomes energized. It 
will be apparent, therefore, that the shaft 9 Will. 
be rotated in a counter-clockwise direction, as 
viewed in Fig. 4, through a distance correspond 
ing to one tooth of the ratchet wheel 10 each time 
electromagnet B becomes energized. - ... 
The stroke of the armature 18 and, hence, o 

the propelling pawl 23, may be adjusted to the 
proper length for stepping the ratchet wheel in 
the desired manner by means of an adjusting 
screw 25 which acts as a stop to limit the move 
ment of the armature away from the electro 
magnet B. The adjusting screw 25 is screwed 
through a lug 26, which is similar to the lug 21 
previously described, this lug being formed in 
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tegral with the side plate 8. A jam, nut 27 is 

the screw in its adjusted position. 

houses a coil spring 29 which is attached at its 
inner end to the shaft 9 and at its outer end to 
the casing. The spring 29 is so arranged that it 
always tends to rotate the casing about the shaft 
9 in the clockwise direction as viewed in Fig. 3. 
Rigidly fastened to the casing 30 is a second 
ratchet wheel 31, the teeth of which face in the 
opposite direction from the teeth of the ratchet 
wheel 10. The ratchet wheel 31 cooperates with 
a releasing pawl 32 which is rigidly fastened to an 
armature 33 controlled by electromagnet C. The 
arnature 33 is similar to the armature 18 con 
trolled by electromagnet B, and is pivotally sup 
ported at its lower end on a rod 34 carried by the 

60 

side plates 7 and 8, in the same manner as the 
armature 18 is pivotally supported on the rod-28. 
A spring 35 is fastened at one end to the armature 
33, and at the other end to an ear 39 formed on 
the lug. 26, and this spring biases the armature 
toward the right as viewed in Fig. 3 to a position 
in which the releasing pawl 32 engages the teeth 
of the ratchet wheel 31 and prevents rotation of 
the casing 30. The ratchet wheel. 31, also co 
operates with a holding pawl 38 which is attached 
to an operating arm 40 secured to thearinature. 
33. The holding pawl 38 is preferably constructed 
of resilient material such as phosphor bronze, and 
is so arranged that when the armature 33-occu 
pies the position to which it is biased by the spring 
35, the pawl is out of engagement with the ratchet. 

... wheel31. An adjusting screw 41 carried by the 
operating arm 40 bears against the underside of 
the pawl 38 near its free end, and holds the pawl 
in the desired operative relation with respect to 
the ratchet wheel. . . . . . . . . . 
r: When electromagnet C becomes energized, ar 
mature 33 moves toward the left as viewed in 
Fig. 3, thereby withdrawing the retaining pawl 

screwed onto the adjusting screw 25 to maintain 
As best seen in Fig. 1, a cylindrical casing 30 is 

rotatably mounted on the shaft 9, and this casing 

2,020 
32 from engagement with the ratchet wheel 31, 
and moving the holding pawl 38 into a position 
in which it will engage the ratchet wheel after 
the ratchet wheel has been rotated approximately 
one tooth in the clockwise direction by the action 
of the spring 29. When the electromagnet C 
next becomes deemergized, Spring 35 draWS artila 
ture 33 to the right as seen in Fig. 3, thereby 
withdrawing the pawl 38 from engagement with 
the ratchet wheel 31 and moving the pawl 32 
back into engagement with the ratchet wheel, the 
pawls being so arranged that Substantially no 
rotation of the ratchet wheel is permitted during 
this latter movement of the armature. It will 
be apparent, theirefore, that each time electro 
magnet. C becomes energized and deenergized, 
the casing 30 will be rotated about the shaft 
9, by the spring 29 an amount represented by One 
tooth of the ratchet wheel 31, except under cer 
tain conditions to be described hereinafter. 
The stroke of the armature 33 may be ad 

justed by means of an adjusting. Screw 42 car 
ried by the lug 21 in the same manner as the 
stroke of the armature 18 is adjusted by the ad 
justing : Screw 25. The adjusting. Screw 42 is 
locked in its adjusted position by a jain, nut. 43. 
The casing 30 also carries a contact member 

44 (see Fig. 1) ... which, in the form here shown, 
CO12prises a ring 50 of Suitable conducting imar 
teriai Secured to the outer edge of an insulating 
disc 49 which is fixed to the casing 30. As best 
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Seen in Fig. 1, the coinducting ring 50 is of L 
shaped cross section having a horizontal portion 
508 and a vertical portion 50b. The vertical por 
tion 50 cooperates. With a contact member 45, 

ient ... conducting material such as: phosphor 
bronze, to close a contact 45-50. The contact 
arm 45 is camped between a Washer 47 which 
abuts against a shoulder 95 formed on the shaft. 
9, and a nut 46 which is screwed onto a threaded 
portion 98 of the shaft 9. The free end of the 
contact aria 45 is beint at right aingles to the 
body of the arm and is provided with a low re 
sistance conducting tip 48 which at times en 
gages the conducting ring 50 at the outer face 
of the vertical portion 50b. . . . . ; - 
A stop arm.53 is also clamped between the 

nut 46 and :the-washer 4'i, and this stop arm 
cooperates with a stop pin 51 carried by the con 
tact member 44 to limit the amount of rotation 

- of the casing 30 about the shaft 9 to approxi 
... mately one'revolutioin. It should be pointed out 
that the spring 29 constantly biases the casing 30 
to the position in which tine stoppin 5i engages 
the left-hand side of the stop arm 53 as viewed 
in Fig. 4, this position of the casing with respect 
to the shaft being hereinafter referred to as the 
normal position. When the casing occupies its 
normal position, the contact arm 45 is insulated 
from the conducting ring 50 by means of an in 

conducting ring:50, as best seen in Fig.1. 
The contact member 44 also cooperates with 

a second contact member here shown as a resil 

mounted on, but insulated from a bracket. 55 

here showin as a contact arm of suitable resil 

- ient contactfinger 54. The contact finger 54 is 

O 

sulating button, 52 which extends through the 

which is attached to the side plate 8; as shown 
in Fig. 1, and is arranged to constantly engage a -3. 

the outer-curved edge of the horizontal portion 
50% of the conducting ring 50 of the contact 
lmember 44. 

External electrical connections to the relay are 
facilitated by providing the base plate. A with 

- ifour. binding posts 56, 57, 58 and 59, as shown 3: 
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in Figs. 1, 2 and 4. Referring now also to the 
Wiring diagram for the relay illustrated in Fig. 
5, it will be seen that as here shown, the termi 
inals of Winding 4 of electromagnet B are con 
nected with the binding posts. 56 and 57 by means 
of tWO ConductorS 60 and 61, respectively, and 
these binding posts, in turn are connected with 
a battery 67 over a contact 66. It will be ap 
parent, therefore, that. When contact 66 is closed, 
electromagnet B will become energized. One 
terminal of winding 4 of electromagnet C is like 

20 
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wise connected with binding post 59 by means of 
a conductor 62, and the other terminal of this 
winding is connected with binding post 58 
through a conductor 63, contact finger 54, con 
ducting ring 50, contact arm 45, the framework 
of the relay, and a conductor 64. The binding 
postS 58 and 59 as here shown are connected 
with a battery 67 over a contact 68. It will be 
seen, therefore, from an inspection of Fig. 5, that 
if contact 68 is closed when arm 45 is engaging 
the conducting ring 50, electromagnet C will be 
cone energized, but that, if contact. 68 is closed 
When the contact arm 45 is engaging the insu 
lating button 52, electromagnet C will remain de 
energized. The contacts 66 and 68 may be con 
trolled in any suitable manner forming no part 
of my present invention, and therefore not shown 
in the drawings. - 
The operation of the relay as a whole is as 

follows: If contact 66 is operated to alternately 
energize and deenergize electromagnet B, shaft 
9 Will be rotated one step each time electronag 
net B becomes energized in the manner previous 
ly described. As soon as the shaft has been ro 
tated one step, the arm 45 will be moved off of 
the insulating button 52 and into engagement 
With the conducting ring 50, SO that electronag 
net C can then be energized by closing contact 
68. If this is done, the casing 30 will be rotated 
one step by the spring 29 in the same direction 
as the shaft 9 Was previously rotated, and the 
contact member. 44 will therefore be moved to 
the position in which the contact arm 45 again 
engages the insulating button 52. As a result, 
electromagnet C cannot again become energized, 
until after electromagnet B is next energized. If, 
however, contact 68 remains open while the 
shaft 9 is being stepped so that electromagnet C 
remains deemergized, the casing 30 Will be pre 
vented from rotating, and the rotation of the 
shaft. 9 under these conditions will therefore 
cause the contact arm 45 to advance around the 
conducting ring 50 one step at a time, and will 
also wind the Spring .29. The shaft 9 will con 
tinue to be rotated, and the contact arm will 

69 

continue to move around the conducting ring in 
response to the alternate energization and de 
energization of electromagnet B, until the shaft 
9. has been rotated through approximately one 
complete revolution, at Which time the Stop arm 
53 will engage the right-hand side of the stop 
pin 51, as Viewed in Fig. 4, thus preventing fur 
ther rotation of the shaft since the casing 30 is 

3 held in a fixed position under these conditions by 
the pawl 32 and ratchet wheel 31. It should be 
pointed out that when the shaft and casing 
Occupy the relative positions in Which the stop 
arm 53 is engaging the right-hand side of the 
Stop pin 51, as viewed in Fig. 4, the contact arm 
45 still makes electrical contact with the con 
ducting ring 50 of the contact wheel 44. 

If, at any time when the contact arm 45 is 'ein 
gaging the conducting ring 50, switch 68 is op 
erated to alternately energize and deemergize 

3 
electromagnet C, the casing 30 Will.be.noved to 
Ward its normal position by the spring 29 one step 
each time electromagnet C becomes energized 
and deenergized as previously described. When 
the casing has been stepped by the spring 29 the 
Sane Inumber of times as the shaft 9 was pre 
viously stepped in response to the alternate ener 
gization and deemergization of electromagnet B, 
the contact arm .45, will move off of the in 
Sulating ring 50 of the contact wheel .44, and 
Onto the insulating... button 52, thus preventing 
further energization of electromagnet C. The 
parts will then be restored to the normal posi 
tions in which they are illustrated in the draw 
IlgS. 
. It will be seen, therefore, that I have provided 
a relay in which two cooperating contact mem 
bei's are moved from one relative position to an 
other relative position in response to a prede 
termined number of operations of one electro 
magnet, and are restored to said one relative 
position in response to the same number of oper 
ations of another electromagnet. . 

Relays of this type are particularly suitable 
for, although in no way limited to, use in con 
nection. With certain forms of street car control 
Systems, wherein it is desired to provide a con 
Venient means for determining the number of 
cars which have entered a particular stretch of 
track during a measured time interval. When 
used for this purpose, the contact 66 would be re 
placed by a car actuated contact so that this 
Contact would be operated, and hence the shaft 
9 Would be stepped, each time a car entered the 
Stretch. It will be apparent, therefore, that with 
the relay arranged in this manner, the number 
Of times contact. 68 must be operated at the 
end of a measured period of time to restore the 
parts of the relay to their normal positions would 
be an indication of the number of cars that had 
entered the stretch during that period of time, 
Within the limits of the apparatus. 

It should be pointed out that the number of 
times shaft 9 has to be stepped to move it from 
the position in which the arm 45 engages the in 
Sulating button 52 to the position in which the 
Stop arm 53 engages the right-hand side of stop 
pin 51 as viewed in Fig. 4, may be varied by 
Varying the number of teeth. On the ratchet, Wheel 
10, and, Similarly, the number of times the cas 
ing 30 has to be stepped by the spring 29 to re 
Store the casing .30 to its normal position from 
the relative position which it occupies when the 
stop arrin 53 engages the right-hand side of stop 
pin 51 as viewed in Fig. 4, may be varied by 
varying the number of teeth on the ratchet wheel 

The number of teeth on the ratchet wheels 31. 
10 and 31 will usually be the same, although my 
invention is not limited to this particular ar 
rangement. 
Referring now to the modified form of relay 

shown in Figs. 6 to 9, inclusive, as here shown, 
the plates 7 and 8 support, a rotatable shaft. 69 
which is constantly urged in a clockwise direc 
tion as viewed in Fig. 8 by means of a spiral spring 
72, the inner end of which is fastened to an ex 
tension 698 of the shaft 69, and the outer end of 
which is fastened to a spring housing 73 mounted 
On the side plate 7. Rigidly fastened to the Shaft 
69 are two ratchet wheels 70 and 71, the teeth £5 
of which face in the same direction. The ratchet 
wheel. 71 is operated by the armature 18through 
the medium of the operating arm 22 and propel 
ling pawl 23 previously described in connection 
With the relay shown in Figs. 1 to 4, inclusive, the 
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4. 
parts being so arranged that the ratchet wheel, 
and hence the shaft. 69, Will be rotated one step 
in a counter-clockwise direction, as viewed in 
Fig. 8, each time armature 18 moves to the left 
due to the energization of electromagnet B. It 
will be noted that, as here shown, the parts are so 
adjusted that when the armature 18 occupies its 
retracted position to which it is biased by the 
spring 19, the pawl 23 is out of engagement With 
the ratchet. Wheel 7. So that, under certain Con 
ditions which will become apparent as the de 
Scription proceeds, the Spring 72 can rotate the 
shaft 69 in the opposite direction from that in 
which it is impelled by the propelling pawl 23 
and ratchet wheel 71. The shaft 69 is normally 
maintained in the position to which it has been 
rotated by the propelling pawl 23 and ratchet 
wheel 71 by means of a retaining pawl 74. The 
retaining pawl 74 is pivotally Supported at its 
lower end in a bracket 75 attached to arrnature 33, 
and is biased by neans of a Spring 76 to a posi 
tion in which it will engage an adjacent tooth 
of the ratchet wheel 70 when armature 33 occu 
pies its left-hand, or retracted position as Viewed 
in Fig. 8. When arinature 33 moves to the right 
as viewed in Fig. 8 due to the energization of 
electronagnet C, the pawl 74 is Withdrawn from 
engagement with the ratchet wheel 70, and the 
holding pawl 38 previously described in connec 
tion with the relay shown in FigS. 1 to 4, inclu 
sive, then moves into engagement with the ratchet 
wheel 70. The parts are SO proportioned that 
when the pawl 74 is moved out of engagement with 
the ratchet wheel and the pawl 38 is moved into 
engagement with the ratchet wheel in the man 
ner just described, the ratchet wheel, and hence 
the shaft 69, will be rotated by the spring 72, in 
the opposite direction from that in which it is 
impelled by the propelling pawl 23 and ratchet 
Wheel 7, through a distance Which corresponds 
to the length of one tooth of the ratchet wheel 
70. When the shaft 69 occupies the position 
shown, a stop 77 attached to the ratchet wheel 71 
engages a lug 78 formed on a bracket 79 attached 
to the side plate 8 (see Fig. 10), and prevents fur 
ther rotation of the shaft by the spring 72 in the 
clockwise direction, as viewed in Fig. 8, and When 
the shaft has been rotated away from the posi 
tions shown through a predetermined distance in 
a counterclockwise direction, the stop 77 then 
engages a lug 80 formed on the bracket 79 and 
prevents further rotation of the shaft in this 
direction. As shown in the drawings, the lugs 
78 and 80 are so arranged that the shaft 69 may. 
be rotated through a total angle of approximately 
180° but it will be readily understood that this 
arrangement may be varied as conditions require. 
A contact member, here shown as a Semi-circu 

lar disc 81 of suitable conducting material, Such 
as phosphor bronze, is attached to the Outer end 
of the extension 692. Of the shaft 69, and this disc 
is arranged to cooperate with a plurality of pairs 
of contact fingers. As here shown, there are six 
teen such pairs of contact fingers, designated by 
the reference characters 82 to 97, inclusive. The 
contact fingers of each pair are attached, as by 
eyelets 98, to the opposite sides of a ring 99 (See 
Fig. 6) of insulating material formed on a panel 
99 attached to the side plate 7 and are so ar 
ranged that they extend radially inward toward. 
the extension 69a of the shaft 69, in a position to 
engage the opposite: sides of the Seini-circle disc 
81 when the disc has been rotated to the proper 
position. The parts are so adjusted that when 
the shaft 69 occupies the position in which the 
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stop 77 engages the lug. 78, the disc 81 will be 
engaged by the pair of fingers 82 only, and the 
pairs of fingers are spaced apart a distance which 
is equal to the distance through which the semi 
circle disc 81 is stepped by one energization and 
deenergization of electronaghet. B. It follows, 
therefore, that each time the shaft 69 is consecu 
tively stepped in the clockwise direction as viewed 
in Fig. 9, it will engage an additional pair of con 
tact fingers. - w 

may be made by means of L-shaped conducting 
bars 100 which are moded in the base plate Al 
of the relay, and each of which conducting bars 
is adapted to be connected at its inner end with 

80 

- . . . . 85 
: External connections with the contact fingers 

90 
the fingers of a corresponding pair of fingers. 
The Wires for connecting the bars with the fingers 
are omitted from the drawings for the sake of 
clearneSS. - 

As shown in Fig. 7, the terminals of winding 4 
of electromagnet B of the relay shown in Figs. 6 
to 9, inclusive, are connected directly with the 
terminal posts 56 and 57 by means of the conduc 
tors 60 and 61, and the postS 56 and 57, in turn, 
are connected with the battery 65 of a contact 66. 
The terminals of Winding 4 of electromagnet C 
are likewise connected with the binding posts 58 
and 59 by means of conductors 101 and 62, and 
the binding posts 58 and 59 are connected with the 
battery 67 over contact 68. 

In explaining the operation of the relay shown 
in Figs. 6 to 9, inclusive, I will assume that with 
the parts in their normal positions in which they 
are shown in the drawings and with contact 68 re 
maining open so that electromagnet C remains 
deenergized, contact 66 is operated to alternately 
energize and deemergize electromagnet B. Each 
time electromagnet B becomes energized, the 
shaft 69 will be stepped one step in a clockwise 
direction as viewed in Fig. 9 thereby moving the 
disc 81. Successively into engagement with the 
pairs of contact fingers 83, 84,85 and SO forth. 
The shaft 69 will continue to be stepped under 
these conditions in response to the alternate en 
ergization and deenergization of electromagnet 
B until it has been rotated to the position in which 
the stop 77 engages: the lug 80 at which time fur 
ther rotation of the shaft is prevented. When the 
shaft occupies this latter position, the disc 81 Will 
engage the contact fingers of each pair of fingers 
82 to 97. 

If, when the shaft 69 occupies any position ex 
cept the position in which the stop 77 engages the 
lug 78, and, the contact 66 remaining open, con 
tact 68 is operated to alternately energize and de 
energize electromagnet C, the shaft 69 will be re 
turned by spring 72 toward the position in which 
the stop 77 engages the lug 78, one step each time 
electromagnet C becomes energized and deener 
gized. When the electromagnet C has been ener 
gized and deenergized the proper number of times 
the disc 81 will be restored to the position in 
which it is illustrated in the drawings so that the 
disc will then be engaged by only the fingers of 
the pair of fingers 82. . - - 
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Although I have herein shown and described 

only two forms of electrical relays embodying my 
invention, it is understood that various changes 
and modifications may be made therein within the 
scope of the appended claims without departing 
from the spirit and scope of my invention. 
Having thus described my invention, what I 

claim is: , . . . . . . . . . . . . . - 
1. In combination, a rotatable Shaft, a casing 

journaled on said shaft, means for biasing: Said 

45 

150 
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of said conducting ring for sliding contact there--. 

40. 
and said shaft to a predetermined relative posi 

45. 

50. 

60. 
two electromagnets, means controlled by one 

65 

70 

75. 

1,982,020 
casing to one relative position on said shaft, two 
electromagnets, means controlled by One electro 
magnet for rotating said shaft one step at a time, 
means controlled by the other electromagnet for 
at times preventing rotation of said casing and 
for at other times releasing Said casing to permit 
rotation of Said casing one step at a time by Said 
biasing means, a contact member attached to said 
Casing and comprising an insulating disc provid 
ed at its outer edge With a conducting ring, a COn 
tact arm attached to Said shaft for sliding engage 
ment with said conducting ring, and an insulating 
button extending through Said conducting ring 
in Such manner that said contact arm Will engage 
Said button when and only When Said casing OCCu 
pies Said one position. 

2. In combination, a rotatable shaft, a casing 
journaled on said shaft, means for biasing Said 
casing to one relative position on said shaft, two 
electromagnets, means controlled by one electro 
magnet for rotating said shaft one step at a time, 
means controlled by the other electromagnet for 
at times preventing rotation of Said casing and 
for at other times releasing Said casing to permit 
rotation of said casing one step at a tine by Said 
biasing means, a contact wheel attached to said 
casing and comprising an insulating disc, pro 
vided at its outer edge with a conducting ring, a 
contact arm attached to said shaft for sliding 
engagement with one side of said conducting ring, 
an insulating button extending through the side 
of said conducting ring in such manner that said 
contact arm Will engage Said buitton. When and 
only when said casing occupies Said one position, 
and a fixed contact finger engaging the periphery 

With. . 
3. In combination, a rotatable shaft, a casing 

journaled on said shaft, a spring connected With 
said casing and said shaft for biasing said casing 

tion, a first ratchet Wheel Secured to Said shaft 
and a second ratchet wheel secured to said casing, 
two electromagnets, means controlled by one 
electromagnet for advancing said first ratchet 
wheel one step each time said One electromagnet 
is energized, means controlled by the other 
electromagnet for normally preventing rotation 
of said Second ratchet Wheel but for releasing Said 
second ratchet wheel to permit advancement of 
said second ratchet Wheel. One Step by Said Spring 
each time said second electromagnet is energized 
and a contact responsive to the relative position 
of said shaft and said casing. 

55 
journaled on said shaft, a Spring connected with 

4. In combination, a rotatable Shaft, a casing 

said casing and said shaft for biasing said casing 
and said shaft to a predetermined relative posi 
tion, a first ratchet Wheel secured to said shaft 
and a second ratchet Wheel Secured to said casing, 

electromagnet for advancing said first ratchet 
Wheel one step each time said one electromagnet. 
is energized, means controlled by the other 
electromagnet for normally preventing rotation 
of said second ratchet wheel but for releasing 
said second ratchet Wheel to permit advancement 
of said second ratchet wheel One step by said 
spring each time Said Second electromagnet is. 
energized, a contact member attached to said cas 
ing and comprising an insulating disc provided 
at its outer edge with a conducting ring, a con 
tact arm attached to said shaft for sliding engage 
ment With one side of said conducting ring, and 
an insulating button extending through the side 

of said conducting ring in such manner...that Said 
contact arm will engage said button when and 
only when said casing occupies said. One posi 
tion. ". . . . .''... . . . . . . . . . 

5. In combination, a rotatable shaft, a casing 
mounted to rotate on said shaft, a spring Secured 
to said shaft and to said casing for biasing Said 
shaft and said casing to a predetermined rela 
tive position, a first ratchet wheel fixed to said 
shaft, a second ratchet Wheel fixed to Said Casing, 
a first armature biased to a first position, a first 
electromagnet for at times moving said first 
armature from its first position to a second posi 
tion, a second armature biased to a first position, 
a second electromagnet for moving said second 
armature from its first position to a second posi 
tion, a first retaining pawl biased into engage 
ment With Said first ratchet Wheel, a stepping 
pawl controlled by said first armature and ar 
ranged to advance said first ratchet wheel one 
tooth each time said first armature is moved to 
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its second position, a holding pawl controlled by 
said second armature and arranged to engage 
said second ratchet wheel when said second arma 
ture Occupies its Second position but not When 
said Second arnature occupies its first position, 
and a releasing pawl controlled by said second 
armature and arranged to prevent rotation of said 
second ratchet wheel when said second armature 
occupies its first position but to release said 
second ratchet wheel to permit rotation of said 
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second ratchet wheel one tooth by said spring - 
each time said armature is moved to its second 
position, and cooperating contact members con 
trolled by said shaft and said housing. 

mounted to rotate on said shaft, a spring se 
cured to said shaft and to said casing for biasing 

6. In combination, a rotatable shaft, a casing 10 

said shaft and said casing to a predetermined . . . . 
relative position, a first ratchet wheel fixed to 
said shaft, a second ratchet wheel fixed to said 
casing, a first armature biased to a first position, 

115 

a first electromagnet for at times moving said 
first armature from its first position to a second 
position, a second armature biased to a first 
position, a second electromagnet for moving said 
second armature from its first position to a sec 
ond position, a first retaining pawl biased into 
engagement with said first ratchet wheel, a step 
ping pawl controlled by said first armature and 
arranged to advance said first ratchet wheel one 
tooth each time said first armature is moved to 
its second position, a holding pawl controlled 

: by said second armature and arranged to engage 
said second ratchet wheel when said second arma 
ture Occupies its second position but not when 
said Second armature occupies its first position, 
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and a releasing pawl controlled by said second 
armature and arranged to prevent rotation of 
said second ratchet wheel when said second 
armature occupies its first position but to release 
said second ratchet wheel to permit rotation of 
said Second ratchet Wheel One tooth by said spring 
each time said armature is moved to its second 
position, a contact member attached to said cas 
ing and comprising an insulating disc provided 
at its outer edge with a conducting ring, a con 
tact arm attached to said shaft for sliding en 
gagement with one side of said conducting ring, 
an insulating button extending through the side 
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of said conducting ring in such manner that said 
contact arm will engage said button when and 
only when said casing occupies said one position, 
and a fixed contact finger engaging the periphery 150 
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6 
of said conducting ring for sliding contact there 
with. . . 

7. In combination, 2, contact, two electromag 
nets, means controlled by one electromagnet.and 
effective when said one electromagnet has been 
energized one time for closing said contact, and 
means controlled by the other electromagnet for 
Subsequently maintaining said contact closed dur 
ing, additional energizations of said one electro 
magnet until said other electronaginet has been 
energized the same number of times as said one 
electromagnet was previously energized. 

8. In combination, two cooperating contact 
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members arranged to be moved into engagement 
with each other in response to a predetermined 
amount of movement of one contact member in 
One direction and to be moved out of engage 
ment with each other in response to a corre 
sponding amount of movement of the other con 
tact ninenber in the same direction, a first-electro 
nagnet for moving said one contact member one 
step at a time in said one direction, and means 
controlled by a second electromagnet for moving 
the other contact member one step at a time...in 
said one direction. . 
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