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: IoutstroTris, or sAIForos, Ayalp, 

1,19,542. 
gig. : . . . i. Be it known that I, Louis.M. Prs, 

citizen of the United States, residii 
Baltimore city, in the State of Mary 

in is a s ation. . ... . . . . . . . ." 
The object of this invention is to pro 

roduce a simple: and efficient device for pers. forning in step-by-step order, a series of 
acts electrically, such for example, as the 
operation of a series of switches. 

zo invention, reference will behind to the act . . anying drawings wherei- . . . . gure is a diagram illustrating 
a disgramitistrating am 

25 to thereof, and Figs 3, 4 and 5, gletail. yarious forms of relays herein re views of 
iferred to..... In the actosapa. 
e,f,gg. . . . . s w so which it is desired to connect consecutively. 
to any common conductor; These cons 
ductors a to i.ere connected to the forward contacts a to k of eight polarized-relays 
A to H. These relays, I have shown each 35 provided with two tongues.a.d. to k-h', 
though is will later more readily appear, 
these two sets of tongues may be operated. 
by separate. magnets. Also, the tongues g’ iyesidered as insisted ite. 

Aosions of the tongues a to k'. Coöperatin 
with these relays Ato.H, are two-polarized: 
elays and 2 which, for the present, may 

dered as having each but one tongue 
contacts aga be cois and each a single pair, ofton e 

45 34 d5 6 respectively. Relyi;2 and ... to Hare riot necessarily polarized. 
Polarized 

so two other conduction the present case, the tongues 9 and i0 of these relays repre: 
sent the conductors to beboigh 

. . into enga 
55. Any desired means maybe employed for op 

specificationarietief Patent. 
Application aled Jaatiary 31, 1912, serial to:674,608. Renewed July 

g- at 

5 have invented certain-new and useful in ventionally by the 
E. in Electrical Step-by-Step. w. ... Translating Devices of which the follow: 

ling in f its elec strical sign; in any of its applications, 
15 or for E. a Ei nove 

ments in step-by-step orderor for any other. 
purpose to which this invention may be ap: Th - - . . . . . . . . . . . . . . . . conductor L, and the tongue of relay: 8 is. . . 

order to more fully describe my said ". 

g e-embodiment of my said invention;. 
- ig. 2, - 

tying drawing a, b, c, d, . and irrelay eigeodes 

lidlysfasirepresent each: 
any desired means for bringing a conductor. into electrical engagement alternately with. 

engagement, eachi-with two other con 
ductors as the contacts1-2and814. 

AssIGNOR. To AusTrif rit Aahan, or 

ristgrey-stirrigANst Aring device. 
Patented sept. 5, 1916. 
$0.1515. Serial do. Aases .: 

eating relays, and 8. In the diagra 
Fig. I have shown for this it. 
of the relays connected to any suitable otee of alternating current indicated con 
E. 99 heonguesa, , and g of the relays , 

...A, C, E, and Gare all connected E. non conductor i5; while the tonguesi, d, . 
fand li of the relays B, D, F and Hare. . 
all connected to a common condyctor 16s. 
and theseconductors are conn E.pec tively to the two tongue contacts and 12" of relay...The tongues of relays 1 and 2 . . 
are connected by conductors and 18.re- . a spectively to the two tongue contacts of re-ro 

fe of relay...is connected to the The ton 

gonnected to one negative in the case shown. 
of two direct cirrent supply mains:19 and 75 
20, leading di ... a ag from any suitable source of di 
reet current. The relay 21, represents one is 
which may be used in a special case, which 
The other circuits, and connections of the 

relays, 2 and Ate H, will be clear from. the following description of the operation : 
of the devi?e in which these circuits will be . . 

we may disregard for the present.'. 

traced. et it be assumed that at given. 
Inonent the tongues of and 8...are ss 
against their contacts 11 and 13. These re liys being in series will operate in unison. Considering first the relay 8, its tongue-in. 
this position completes the following circuit: . 
negative main:20, relay tongue 10, contact-so 
13, conductor 17, tongue of relay, and its: base contact, befoil of reiya,back. 
coil of relay H, conductors 22 and 28 to the . . 
E.A. 19. This circuit is traeed. ' 3 backward, since it is easier to followin that ps 
directivn. "E.E.E. energizes the back magneticoils of relays. 

ing them to hold their tongues 2 and causing the w • 
against their back contacts as show. At 
this moment, alth other relay tongues, will to 
also occupy the positions shown the tongues: 
f relays. A to Hall, being againsterre 

sponding contacts with respect to each other but against opposite contacts with respect 
& relays E. i. E. s: the tongue of relay passed giver to: 
tact-14. This f circuit, which 

10s 

be traced as follows::main:20, relay.) 10, contact 14, conductor 18, tongue:gres 
and its back contact 4, conductor 24, for 10 ... 2 

  

  

  



a 

ward-coil of relay l, to conductors 22 and 
28, and thence to terminal 19. Current in 
this circuit, energizes the forward coils of laySA and, sending their tongues against 
their forward contactsa and 5 FEE 

relay Next, assume that the tongue o 8 has 

- the following circuit: supply main 20, relay 
C 

5 

tongue. 10, contact 13, tongue of relay i, 
which is now over against its forward.com. 
tact 5, -tongue of relay A, which is now 
against its forward contacta', forward coil 
of relay B, forware soil of relay 2, which 
sends its tongue to its forward contact 3, 
conductors. 22 and 23, supply main 19. The 
tongue of relay 8 has now made two oscilla 
tions. The first oscillation sent the tongues 
a' and a of relay A against their forward 
contacts a and a' and the second oscilla 
tion sent the tongues b and of relay B 
against their forward contacts 5 and b. 

25 

3. 

... the tongue b of relay B an 

40 

45 

50 
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On the third oscillatipn of the tong 

tongues of the relays 

ue of 
relay 8, on which it passes over to contact 
14, the tongues and c of relay C will be 
sent over to their forward contacts c' and c', the tongues of relay Athen returning to 
their back contacts. This is brought about 
by the completion of the following circuit: 
main 20, to relay tongue 10, contact 14, 
tongue of relay 2 and its forward contact 3, 
which said tongue now engages, thence to 

its forward 
contact b', forward coil of relay C, back 
coil of relay A, thence through conductors 
22 and 23 to the supply main. 19. This, as 
above stated, operates relay C to send its 
tongues forward, and the relay A to send its 
tongues backward. 
On the fourth oscillation of the tongue of 

relay 8, it passes again to contact 13 when 
the forward coil of relay D will be ener 
gized, sending its tongue forward. At the 
same time, the back coil of relay B, which is 
in series with the forward coil of relay D, 
will be energized, restoring the tongues of 
the former relay to their back stops. 
In a similar way, on the fifth oscillatign of relay tongue 10, the tongues of relay E 

will be sent forward and tongues of the re 
lay Crestored to their back stops, and so on 
through the series, in this manner the 

A to H are sent suc 
cessively forward, stay forward until the 
second relay, ahead acts and then return. 
On the eighth vibration of relay tongue 

10, it will be in engagement with the con 
tact 13. The relay i however, has not yet 
received restoring current through its back 
coil. The tongue of relay 1 is therefore still 
against contact. 5, where it has been since 
the first oscillation of the tongue of relay 10. 
A circuit from the supply mains 19-20 
may then be traced as follows: main 20, re 
lay tongue 10, contact 13, tongue of relay 1, 
its forward contact 5, relay tongues a, c, 

ap n relay F, restoring the to 
passed, back iocontact. 18. This completes. y F, g 

the back coil of relay i, back coil of flyS. 
S 

and of wide application. 
as herein applied to connecting in step-by-16 
ste -- 

tors a to h to a line L. This is effected in the present case in the following way: The 

1,197,642." 

and'e', and their back stops, since these 
tofigues are allow restored, thence'ahrough 
tongue g qf relay...G, which is now against 
its forward contact g', thence through the . 
forward coil of relay H and back coil of 

- n ues of the latter. The tongues of all the relays Ato H have 
now been sent successively forward, but only the tongues of relays Ato F 
been restored. . . 
On the ninth oscillation of the relay 

tongue 10, the..tongues of the relay G are 
restored by the completion of the following 
circuit: main 20, relay 
14, tongue of relay 2 which is stili against 
since the commencement of the present cycle 
received no current thence through said con. 

inclusive have 

tongue 10, contact 
its forward contact 3, since its back cd.ii has so 

5 

tact 3 to the tongue b of rely B its back. 
contact, tongue d of relay D and its backs 
colntact, tongue f of relay F and its back. 
contact, tongue h of relay Hand its for 
Ward contact k', thence through loop 25 to 
through conductors 22,23 to main 19. 
restores the tongues of relays G and 1 to 
their back contacts, 
The cycle is completed in the present case 

with the tenth oscillation of the tongue of relay 10, which brings it against its contact 
13, when the circuit therethrough is as fol 
lows: main 20, relay tongue 10, contact 13, 
tongue of relay 1 and its bac 
back.coil of relay 2, back coil of relay H, 
which restores the tongues of these atter. 

90. 

95. 

contact 6, 
00 

two relays to their back contacts conductors 
22 and 23 to main. 19. All the relay to are now restored to the positions with which 
We started, and if the tongue of relay 8 is kept vibrating, this cycle of operations may 

tes. 

105. 
be repeated over and over as long as the , 
vibrating of the relay tongue continues; but 
instantly that the vibration of this relay. 
tongue ceases, the switching of the relays 
will cease. • - . 
The stepping along of a series of relay. 

tongues in the manner or by the means just 
described is beliyed to be generically hey 

have shown it 

p or successive order, a series of conduc 

gues of relays and 8 engage simultane 
y citing tongue contacts', and 

vibrate in unison. The tongue contacts of 
relay 7 are, as before described, connected 
respectively to alternate tongues a to i? of 
the relays A to H. - 
Assume that the to 

to 
0. 

ngues of the various 
relays are in the positions show:in Fig. 1. 
The first vibration of the relay tongues 9 
and 10, results in the sending of the tongues 
of relay A to their forward contacts, as de 

10. 

20 

25 

scribed, and the sending of relay tongue 930 



to contact 12. Relay contact 12, however is no connected to togreasota is 
... govement of the relay tongue 9, the conduc 
Ei. will...not be connected to the coriduc 

. At the next vibration of the tongues 9 and 
... 10 hich taries them to contactii and 13, tongue of relay A, is still againstits for. 
ward contact, and conductora is the cons. 

20 nected to conductor L through contacta', 
tqngde of relay A, conductor 15, relay. contact, and tongue.9. On this vibrition 
of the relay tongues 9 and 10, the relay Bis 
operated to send its tongues to their forward 

... 16 contacts, but the conductor cannot at this. 
time beES to the s: L for the reason that the tongue of relay is against. 
its contact 11 which is not connected to; the 

20 of relay goes back to the contact 12 on the: 
. . . . next step, the condictor will then be con 

rected to the conductor L. through contact 
12. In a similar manner, as the tongues a: to hare g along into engagement suc 
eessively with their contacts atok the con 
ductors a to k are connected successively to 

... the conductor L, through alternate relay 
nections lagging one step behind the oscilla 

otions of the relay tongue as described. In 
otherwords, the - 
goes over to its forward contact, on say, one. 
movement of the tongue of relay stays in 
that position during the next movement of 
the tongue of said relay, then moves to its 
back p on the next movement of the tongue of said relay 7. The purpose of thus 
keeping the contacts at a to closed longer 
than the contacts 11 and 12, is to allowa. targin of safety, so that the contacts a to . h will certainly be closed longer than any. 

... given vibration of the tongue 9, whereby the 
contact of said to. always closes and 
opens the circuit. e tongue.9, or its re 
ly, therefore, is the element which actually. 
times the interval for which any conditictor. 
aoh is connected to conductor L. . . . . The relays 1, 2, A to B may be for any 
purpos they my be utilized for 
performing a series of successive, acts, 
whether these be for electrical signaling for 
the purpose of effecting mechanical move: 

. . . .One specific use of my invention wale may beinentioned as illustrating practi 
car application thereofisits adaptability to selective electrical signaling or telegraph 
systems such for example, as that shown in 
U.S. Patent No. 713,497 to Henry A. Rows 
land, or that shown in British Patent No. 15,167 of 1909, granted to me, in either of 
which cases the present device replaces the: 
rotary sunflower distributer which is en-'. 

. E. selective electrical 

cal step-by-step switch device. Comparing 

tongue b of relay B. But when the tongue. same effect, th v - 
synchronizing commutators' moto, gear: 86 
art. 

contacts 11 and 12, the times of these con-... 
In brush arm as means of starting and the relay tongues a toh each 

a number of very striking adv 

additional, ones, or to vary the 
any of the contacts this can all be done by . 
identically the same mechanical parts and is requires yachange of wiring goth the 

particularly described... . . . . . 
: The present device also possesses adyan 

iyin these of my British patentforing device mong others in that it maybe. 

the fey beard or autylatio transmitter to 
al E.in tie Bowl. patentientioned for connecting 
copiesponding timber of branch circuit. ... of a keyboard to a common operating ego. 

eit of mainline relay. SSEE -ployed to sing eei. 
theriech icalist my S. application for g 

ed. Nov. 18, 1911, Ser. No. E". w which ease he conductors a tok represent circuits similarly identified in that applies, 
tion. The present device, however, poet, 
tinuous sunflower distributer or a mechani- se 
it with the sunflower distributer gf the Row 

for example, to: uce the 
the Rowland device requiress: e-effect, 

In the case of a device, similar to the 
Bowland, the motor runs continuously and 
does not when the synchronizing eur ins 

ent stops, but with his device, when the 9. impulseseease the device stops at that: 
point so that to accomplish the same results 
with a continuous. izing device it. 
yould be necessary to add a clisteh to the ss. 
ping it with the impulses; that is the air-.... 
rangement would be similar to the line unit: ; 
apparatus shown in my said British patent...". 

87,88 and 89. . . . . . . . .: The present invention, however, presents' 
lvantages.gen: 

erally, overs computator andmotor device 
among which might be netoiled the foll 

the device is not inactual use. 
are no commutators--to require feet 
still eign if they repreggy E. Fourth. Increased durability, ise relays last indefinitely while the motor. 
and comiutao will, wer.out...and require repairs. Fifth. Increased simplicity of c of cons 
struction. Sixth. If it is desired to have a i5 
different number of contacts in the series, 

length of . 

same mechanieal parts.can be used for a . 'great variety of apparatuses doing...differ-, i. 
ent things, ind eve the same device, by a series of changeable connections, can be :: made to vary the length and number of con: ticialise infore." 
tages of anechanic step-by-step switch-, 
operated-accurately at a higher speed, ques." 

  



... This relay has its forward coil connected in 

10 
first operation of the Arel, 
relay 2 will be sent to its forward contact: 
and will remain theiré until the relay H, the 

15 

20 
relays Ato Hare con 
Such an arrangement has practical applica 

to its back contact. 

tion of friction of the parts is negligible, 
t requires much less current to oper 
88 . . . . : . . . . 

vantage of this apparatus, mentioned above. 
Series, with the forward.coil.9f the A relay : 
and its back coil in series with the forward contact of the Y. 

relay, the tongue, of 

last in the series s it will be driwn. 

time after the relays. A to H. start and to 
open said 'circuit at any given time subse 
quent thereto during the operation of said 
relays, depending simply. ES, which of the 
and back, coils of relay 21, as described: 
tion in the operation of the keyboard lock 25 ing device in either of the patents or appli 
cations herein mentioned the relay, 21 cor responding to what is called the clapper re 
lay in my said British patent. 

30 The relays 7 and 8 may be operated either 
locally or from a distance, by any desired 
means and for any desired intervals of 

... time. In Fig.1, I have merely indicated an alternating current generator 
their operation and have indi-, 

cated a switch 26 as any desired means for. starting and stoppi 
of effecting 

which switch may be considered as either local to or located at a 
- distance from the device. The relays and 

40 8 may be replaced by, among other devices, 
Fig. a tuning fork or vibrator reed, as shown in 
scribed. . . . 

. 50. 

As ereinbefore stated, the relays and 8 
represent but one of ninyways of operat 

.ing this device. In Fig. 2. I have shown. . these relays replaced by two switches, op 
erated by a single tuning forkblade or reed. These switches 'comprise pivoted switch. 
levers 9 and 10, and contacts 11-12 and 

fe switchlevers 9 and 10 
are operated against the tension of 
mounted fast at one end in a rigid Suppo - SS 27 and 28. by the tuning fork blade 
30 and carrying at its bottom end a weight 

80 

3i.: The lower end of this reed is adapted 
to vibrate in front of the poles of an electro magnet 32, adapted to be energized by cur 
rent in a circuit leading frena positive main 
19, coils of magnet 32, a normally closed. 

. switch 33, contact 6' and tongue 34 of relay 
1, to negative main. 20. In this case the re lay1 is provided with a secohd pair of on 
tacts 5' and 6 as in the case of the relays 

The relay 21, is shown to illustrate the 
pointmentioned at the end of the sixth ad 

. Therefore, on the . . 

- - - herefore, the relay. 21. may be made to close a circuit at any given 

the of relay I breaks the energizing 
the forward: wh 

as one way . 

2 and later herein more particularly de 

13-14, corresponding identically in func-. 
tion to the tongues and contacts of there. lays 7 and 8. 

1,197.542 
...A to H. Besides showing a different ar rangement from relays 7 and 8, Fig.2 shows 
an arrangement whereby the relays. A to H 
may be made to go through one cycle and 
automatically, stop until some act is dome 70 
which will start then again. 

in Fig.2, it is assumed that unconnected . i. ends of wires 15, 16 and i8 lead to the same 
parts to which they are connected in Fig.1. . 

it is desired to start the device with the 75 arrangement shown in Fig.2, the switch 33 
is opened. This breaks the energizing cir 
Suit of reed magnet 32, which now lets go 
the repd which starts to vibrate. The first 
outward vibration of the reed from the mag 80 
netwil allow switch lever 9 to engage con tact 12'. This starts the relay i, just as in . 
the case of the first engagement of relay 
tongue 10 with, contact i4. The operatio 

gircuit of 85 
the reed magnet at contact (6', which circuit 
remains. broken at that contact, intil the final relay of the series Atoh acts; whereby 
the tongues of relay 1 are brought to their 
back stops and the circuit of magnet 32 90 
closed. is energizes magnet 32, which 

...then attracts the reed 29 and stops its vibra 
tion, holding it in the position shown, until 

- the switch 33 is again operated. . 
: Obviously in order for the circuit of mag- 95 

net 32 to be completed by the closure of con 
tact 6', switch 33 must have first been closed. 
This may be done in many ways. The 
switch 33 may represent any switch or key which will close directly ifter operation. 
For example, the movable contact of this 
switch may be a spring blade which will re 
turn to the stationary contact as soon as re 
lease, in which case this switch may corre 
spond to contacts 15 and 152 of my said 105 
British patent, which are operated each 
time a key is operated to send a signal 

00 

... If it is not desired to stop the device at 
the end of a cycle, the switch 33 may be held 
open, when the device will continue to op 
erate as long as the reed vibrates. It will be 
observed that the vibration of the reed is ab 
solutely free. The magnet 82 merely acts to 
release the reed to start it into vibration and to stop it. . . . . . . . . . 
Fig 3 represents any of the double 

tongued relays herein referred to; Fig. 4 
shows how instead of making these relays 
with two tongues, they may be replaced b 
two single tongued relays A and A in 120 
series, and Fig.5, shows the arrangement 
hereinbefore referred to wherein a relay having one tongue with insulated section may replace. either Öf the arrangements 
shown in Figs. 3 or 4. . . - 
While I have herein shown eight relays 

Ato H, it should not be understood that my invention is by any means limited to this or any other special number of relays, and it 

0. 

15 

125. 

should also be understood that my invention 130 
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is susceptible to modifications other than 
those herein specifically pointed out, with 
Out Eig from the spirit thereof. . . . 
In the claims refer to certain of the re 

5 lays as "even numbered relays' and to 
others as "odd numbered relays. By the 
even numbered relays is meant the second, 

sts and eighth relays of the series 
to 

the first, third, fifth and seventh of these re lays-commencing with the A relay. 
What I claim is: 
1. A series of relays, a single switch 

adapted to control, all of said relays, and 
25 means coöperating with said switch to op 

ernte the tongues of said relays in succes 
sive step-by-step order and to restore said, 
E. in the same order, the restoration of 
the to 

20 forward operation of the second subsequent 
- relay in the series. . . -- 

2. A series of electrically operated 
switches which operate in two directions in 
successive order, a series of circuits con 
trolled by said switches, a conductor for 
connection with said circuits, and an inde: pendent timing element comprising a body 
having a natural period of motion adapted 

- 25 

80 cuits to said conductor. 

means to operate the tongues of said relays 
in two directions.in successive step-by-step 
order, a series of conductors, a common con 
ductor for connection to any of said con 
ductors, the said relays, acting to partially 
complete sail connection, and a timing de: 

35. 

vice adapted to complete the connection of 
said circuits to said common conductor. 

40 4. A series of relays, in combination with 
means to operate the tongues of said relays 
in two directions in successive step-by-step 
order, a series of conductors, a common con 
ductor for connection to any of said con 

45 ductors, the said relays acting to partially 
vice comprising a switch and a freely via 
bruting. roed operating said sywitch to corn. 

said circuits to said 
. . . . . . . . Hality N. RoDENtAYER. 

plete the connection of 
50 common conductor. 

while the oddiumbered relays are . 

g said relays occurring on the 

to control the time of connection of said cir- - - - 
neously open the front contact of the sec 

3. A series of relays, in combination with ord 

complete said connection, and a timing de 

5. An oscillating contact and two con 
tacts, with which said oscillating contact is adapted to engage alternately, in combi: , 
nation with a series of relays, two sets of . 
circuits, one including one of the above men 
tioned two contacts, the tongue contacts of 
each of the even numbered relays and a coil 
of each of the odd numbered relays, and the 
other circuit including the other of the 
abovementioned two contacts, and the con- 60 
tacts of odd numbered relays and the coils 

55 

of the even numbered elays. 
6. A series of polarized relays having two 

coils, in combination with a series g cir 
cuits, each circuit including the front coil '65 
of one relay and the back coil of the second 
preceding relay, and, means to close and 
open each of said circuits in succession. . 

7. A series of relays, in combination with 
means to cause said relays to close their front 70 
contacts in step-by-step order and to cause 
the second E. relays to open their. 
front contacts in step-by-step order isochro 
nally with the step-by-step action of the first 
mentioned contacts. - 

-8. A series of relays, in combination with 
means including operating circuits in which 
said relays are connected, to cause the con 
tacts to close in succession, and to simulta-. 

75 

80 
ld preceding relay, means acting subse 

quently to the first mentioned means to com 
plete the circuit through the contacts of each 
relay, the said second mentioned means act 
'ing to successively open the circuit including 85. 
the contacts of each relay, previous to the . . . . 
action of the first mentioned means. . . . . 

9. A series of relays, a series of circuits. 
in which the coils of said relays are con 
pected, the contacts of said relays control-90 ling the partial closing of said circuits suc 
cessively, and means acting subsequently to 
complete said circuits. . . . . . 

In testimony whereof I. affix my signature . . 
in presence of two witnesses. 

- LOUIS M. POTTs, 
Witnesses: Y . . 

H. I. RoRNson, 


