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Toallwkmzt g LU
Be it known that I Louts, M. P(yrm,
* citizen of the.. Umted Stat&, Tesi
Baltlmore city,: in the’ State ‘of Mary
5 have invent
rovements.. in Electrical Step

ranslatmg ‘Devices; of wluch the follow--j

. lsa ition.. .

10 duce a simple;and- efficiéent dévice for per:..
dez, a-series-of:

_forming ‘in- step-by-step -or
ety electrically, such: for example, 28 the

operation of a 'series -of. ‘switches_for ‘elec-.
in any-of its’ apyhcztwns,.

& series of mechanical move-: -
by-step: prder-or for any other-.

tncal 5 bing
15 or for et%m
ments m ste

purpoee to.wlnch thzs mventmn may be ap«
.plied.”

" gonnected to one negative m the case: shown,
Jof ‘two direct ciirrent supphr mains, 19 and: 75'
- 20; leading from- auy suitable source .of di- -

In order’ tol more full desmbe my sid
zo xmrentmn, refererice. willbe had to the" ac-
panying dmwxngs-whe:em—-—

i*1, 152

m-_ilfustrating a -modifi
26 tion thereof; and Flgs. 3, 4 and 3, dets
- views of: vanous fonns of relays eret 're«
ferred to. s
' Inthemeumpanymgdmw m,b c,d
. ¢, f,.q and B represent.any, eight
c‘h it is degired to cor.nect consecul

h any common:.conductor’ T« . These..con-.
ducl:ors a6 fiare connected 4o the: forward -

" comtacts @* to A* of eight -polarized.relays. -
- A to H. These relays, I have. s‘how;:zeacy'
to n*—N0

thou as, will later more rea appear,
= Uy 22 ted . back:

35 _provided with two tongues o™

- these two sets of tongues inay be-opera
by: separate. magnets. . Also; the -tongues .g*

- to A* may be considered as. insulated exten-

40" sions.of . the tongues. a* ‘to A% Codperating
' A'to-H, are two: polnz-weg:'mrectlun . The -complefion -of: ﬁns ‘circuit:

_ ‘with these relays
. relays 1-and 2 wluch, for the present; may.

* be considered a& having each but one fongue.
e -contacts’

1, 2:a0d

and. eith a’ smgle palr. of tonFu
45 34 and 561 ively. " Re
- YioHarenot necessarily polarized:

; Polarized relays

rical engagement saltérnately’ with:

A"Se two othﬁ conductors. - In the-present case;

- the tongues 9 and 10:of hit 55 relays Tepres:.

 gent the conductorsito be. brodght, alte:ﬁately;__-;i tact 14., This

_into engagement ‘each-with 'two ofh

ductors as the coptachs 11—42 ‘and 131

§5- Any desired means may be ‘employed for'op- .

speamtion ot netters Patent.
- Applimﬂon filed Imuryﬂ 1912 Serfal He. _614,606. Renewed J’uly 30, 1915 Serul Xo. 42,829"

- at’

, souree of: alternatmg clirrent;- mthcated con-"
certsun new and’ us%ful SIm- : vventmnally by the genemtor M
Z tép. -
- Ay 'C, E, and G; are
.mon conductor 15; while the tongues: 3%, &%

o object of this: mventmn is fo pro«"

_and -these. conductors: are conn :
“tively to the two tongue contacts:11 an 12

R diagram - ﬂiustratleg one.
- apecifie- embodxment of my- gaid- mventmn,-e.
%lg. 2, a didgra .

*.of the devide in
oonduct@lrs . traced.” Yot 1(: be assumed that at & given.’
tively. '
“against. theu- contac!;s 11 an 13. ’I‘hese ¥

““this position. completes the oIlowmg cxrcmt oa

“2'andH; causing themto hold their;
“against;-their

-7 and. 8 vepresent: seach’ of:
: any desired means fon bringing a' conductor:. 5po

'but againit. op

ratented Sept. 5, 1916.

"‘\eratmg relays 7 and 8. Jn the’ dxagram

Fig. 1, T bave shown for this purpose coils
of - the relays  connhected to- l::ny suitable

‘The tongues a* ¢2,¢*-and ¢g* of the relays %0
all ‘connected to 2-com-.

2. and A* of the relays B, D, F.and: Hare. -
r 16 65

all connected to -a -common.- -eond

of relay.7.. The tongues. of relays 1 ‘and 2.
are connected by:conductors.17 and.18.7e- -
spectively to the two tongue contecbs of e- m“

lay8. ¢
““Theé: ton eofrela 'hsoonnecb’edtothe -
- eonducter Ly and. the ‘tongue. of relay:8:is. .

‘rect’ current.” -The. relay’ 2%, represents one -
‘which may be'used in a ‘special ©8se;: whxch

. We iy dxsregard for the present.

.The’other circuits and connections. of the 39-

relays 1, 2 and- A, to.H, will be clesr from™ -

the “following:: descn tmn ‘of the. operatlon
 thege™cireuits will be .

e3 of rela)

moment the. tongu 7.and"8 are u

‘Jays. befng in geries will: operate:in unmon.

 Considering first the relay 8, its tongue
_pegativé main.-20, relay tongue 10, contact W»
“13, conductor 17, tongue of Trelay. 1 and its:."-
-contact 8, back coil -of relay. 2, . -
ooil of reliy H ‘conductors 22 and 28 to the ",
gitive main.- 19. - This -circuit is :trai
ackward, sirice it is easier tp follow il that .5_‘

eniergizes. the ba.ck -magoet: :coils -of mlzys
tonghies

‘back .contacts: 6s shown. . 7At
this moment, all ﬁhe other: relay tongues will 1 )

torelayslandz ‘Towletusassuxﬁe

the: tongle of rela 8 has passed. over.toéon::
S ..eom);) ﬁe@»&-qnw}t.,wmsh may

I :
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a

ward -coil of relsy 1, to conductors 22 and

* 23, and thence to terminal 19. * Current in

“this circuit energizes the:forward coils of -

relays A and 1, senling their tongues against
their forward gontacts ¢t and.b fively.
Next, assune that the tongue o rﬁay 8 has

passed back ic' contact 18. This

-

- the followingwircuit: supply main 20, relay

10

15

20

25

80

. the tongue &% of relay B an

- 88

40

45

50

. 8

-60

tongue 10, contact 13, tongue of relay 1,
which is now over against its forward con-
tact 5, fongue of relay A, which is now
against its forward contact ‘¥, forward coil
of relay B, forwarc il of relay 2, whigh
sends ifs 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
&* and & of relay- A against theiv forward
conitacts ¢! and a* and the second oscilla~
tion sent the: tongues- b* and 73 of relay B
against their forward contacts * and &<,

+ -On the third oscillatipn of the tongue of

relay 8, on which it passes over t& contact
14, the tongues ¢* and ¢* of relay C will be
sent over to their forward contacts ¢* and ¢,

the tongues of reluy A then returning fo

their back contacts. This is brought about
by the completion of the following circuft:
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, baclk
coil of relay A, thence thiough conductors
22 and 23 to the snpply main 19. This, as
above statéd, operates relay C to send its
tongues forward, and the relay A to send its
fongues backward. B

On the fourth oscillation of the tongune of .

relay 8, it passes again to contact 13 when
the forward eoil o% 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 osciﬂzitigé\x
of relay tongue 10,'the tongues of relay E
will be sent forward and tongues of the re-
lay C restored to their back stops, and so on
through the series. In this manner the

_tongues of the relays A to H are sent suc-

cessively forward, stay forward wuntil the
second relay. ahgad acts and then return.
On the eighth vibration of relay tongue

'10, it will be in engagement with the con-

tact 13. The relay 1 however, has not yet
received restoring current through its back
coil. The tongue of relay 1 is therefore still
against contact §, 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, tangue of relay 1,

65 jts forward contact 5, relay tongues o, ¢,

.and of wide application.

- 11,197,54%"

and“e*, and their ‘back-stops, since these

tongues are all now restored, thence‘through
tongue g* of relay G, which is now against:

its forward contact ¢* thence through the '.

forward: coil of relay H and back coil of

relay F, restoring the tongues of the latter.
completes ..

-The tongues of all the relays.A to H have.
now heen sent successively forward, but only’

70

the tongues of relays A to F inclusive bave

been restored. -

- On the ninth -oscillation’ of. the .i'almy-

“tongue 10, ‘the. tongues of the relay G are

restored by the completion of the fellowing'

75

circuit: main’ 20, relay tongue 10, contact -

14, tongue. of telay 2 which is still against

.its forward contact 3, since its back coil has’

since the.commencement, of the present. eycle
received no current thence throuizh said conv

tact 3 to the tongue b* of relay B its back -~

contact, tongue @* of relay D and its back

contact, tongue f2.of relay F and its back'-

cantact, tongue %* of relay H ‘and its for-
ward contact A%, thence through loop 25 to.

- the back coil of reluy 1, back coil of rela.% lfg‘r,
- This

through conductors 22, 23 to main 19.
restores the fongues of relays G and 1 to
their back contacts. ‘ .

The cycle is completed in the present case
with the tenth osallation of the tongue of
relay 10, whicli brings it against its contact
13, when the-cireuit: theret rough is as fol-

lows: main 20, relay tongue 10; contact 18, '

tongue of relay 1 and ifs bac
back. coil of relay 2, back coil of relay H,
which restores the tongues of these latter.

contact’ 6,

100

two relays to their back contacts; conductors -

22 and 23 to main 19. All the relay to

ues.

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

105.

be repeated over and over as long as the .

vibrating of the relzy tongue continues; but

“instantly that the vibration of this relay.

tongue ceases, the switching of the relays
will cease. o .

The stepping “along of a series of relay .

110

tongues in the manner or by the means just. .

described- is beli- ved to be i
"have shown it
as herein applied to connecting in step-by-

“step or successive order, & series of conduc-

enerically new”

ns

tors @ to & to a line L. This is éffected in .- =
the present case in the following way: The.

tongues of relays 7 and 8 engage simultane-
ougfy corresponding tongue contacts .and
vibrate in unison. The tongue ‘contacts of
relay 7 are, as before described, connected

120

respectively to alternate tongues a® to A% .of

the relays A to H. I

Assuine that the tongues of fhe vgrious
relays are in the positions showitin 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,

asde- - .
-soribed, and the sending of relay tongue 9 130

125



todamtactlz Behy eontact12 h0wev
"ot connected to tongue o, sothacondns
- movement-of the relay tongue 9; the conduc--

gﬁmﬂnotbemnnectedtotbeeonduw
‘ 8
' ‘At the next vibration of the 9.4nd

10 Which hamesthemtocontwbsll and 13, -ployed to su
ionguea’ofrelayAmshllagainsntsfor-'c of
and -conductor a i3 thes eon; . gl

' ed Nov 18; .1911, Ser. No..
A, conductor: 15, relaye'
this nbratmn

e relayhox‘llgues9and10 therelaths;‘"
' operawdtosen its tongues to their forwird -
this:, tinuous-sunflower distributer

- ward contact,
mneetedtoeondmetbrough
_tongue a* of relay

mntact 11, and

contact a1,

On thi

18 eontaets, but.the. conductor b cannot, at

| thhemdgrla for the. -
) e mgue -0 18 w .
. = -its comtact 11 ‘which-is not colimd:ed tothe: -

-tongue b* of relay B. But when the- téngne

-20 of relay 7-goes back to the contact 12 ontbe-'}-~
-'mext step, the condictor & will then be-don..

" neécted to the conductor L through -contact
a*: Ro
into agenient. Suc- -

theu- cnntactse;igto A2 the-con-:
connected successively to . jmy

12, Tnasxmllarmanner, as the ton;
toli’amste
28 epsgively wit]

-ductors a'to & are

. ‘the conductor L, through alternite relay

contects 11 and 12, the times of: these con-,
- nections Iaggmg'one step-behiind the’ oscilla- ,
In brush drin’ as means of star
" other -words, the relay tongies a* to.4? each "pi
on, say,one raj
.movement of the tongtie of relay 7, stays in
that position during the next movemant of -
” ‘the hongue of said relay, then moves to. its-.
o}, on. rg: gext T};:;ovement offththe

tongue v ose of thus |
Enrfomd Ionge;' .
than the ‘contacts 11 and 12, is.to allow a _
margm of safety, so that the ‘contacts: a* to.  Secon:
Jonger than any.
- given vibration of the tongue 9, whereby the ;

* 80" tions of the relay tongue 7 as described.

- goes over to'its forward contact,’

keepmg&hecontactsata‘m

2* will y be ¢k

contact of said- e alwa,ys closes: and:
opens the cireuit. - The tongue 9, or ita re-
“ " lay, ‘therefore, is the element whxch actually:.

times the interval for which any conductor. ,
+-and-commutator will, wear. out .and" require .

. atoh is connected to conductor L.
- Themlasl2Atonuybeforany
o P Kerem they may be utilized . for

performing a series. of

‘the-  purpose- of effectmg mechankcal move-
menbs.

may be. mentioned as illustrating & actl- -
" cal. agphcahon thereof is its adaptal
. selective ‘electrical signaling or halegaph

%stems, such for example, as that shown in -

~8. Patent No. 713,497 to Henry A. Row-

| “ land, or that shown in British Patent No.

13, 167 of 1909, ‘granted to mie, in either of

- which cases- fb& present device. replaws the:" ~
rotary’ sunﬂower dlstnbuﬁer which is em--
ployed in the case of my British patent for -

‘;.z_operated ‘accurately at o higher speed,

connectmg the exght branch circuits fro

. :ofe:mrd 0-a common

successive - acts,’
whether these be for electrical signaling for.

~.One ‘specific use of my mventlon wluch'
- great variety of apparatuses d

- ‘ent, things, and even thesamedeuoe, bya
‘seriés of changeable: connections, - cab’ be 7
~‘made to vary the length and nnmber ofcon ..

the;i’gy bﬁard -OF autquhc transmltter to:
8 comman condictor go:line, or in ¥ Row: .
‘lawid. U, 8. patent miéntioned for co
d!ng nuriber. of branch circuity
operating ¢l
ofamamhnerelay Or it may be it
the riiechanical 8tep-by
step switch of my U. S, appheatmn forqm:; .
rovements in selective electrical’ slgmlmg, :
661,185, -m-
h case the oonduetorsatok - Ty
eirciits similarly identified in. that apphea-
tion.. The present device, however, pos-::
sesses: many advantages over either the con- -
- 80-.

¥ or &
cdl step-by-step switch device. - Comparing
it with the sunflower distributer fthe Bow
land-gystem, for. example,: to- gfod

Hect, the Rowland device requxrea a.
synebr 85

onizing ‘commutator; s " motor, :gear-: 86
ing, dlstr,lbutxng wmmut.;.tor andlbrusb

';m-m. ‘In-the. caseofadeﬂeesumlartothe

wland, the ‘motor runs. -continuously and
does not.stop when' the synchronizing. eur-- =

frent stops, ut with .hls device, when the 80‘,

cease the device -stops “at that' .

"‘Pomtsothattoaeeomphshthesams
"with_a continuous. synchronizihg device. it .~ :

would be hecessary to add a’ clutchdto the
an

bl;mi vaowever, pmsents
a numbet.o very advantages geéns
erally over.a. commutator and motor device,
among’ wlnch ht be mentioned the: fol-
lowmi synchromzes _
There’ are no nmmng
the device is not in actual use.
zlre no coni‘xlxlmtatol;s ‘to” .
ecmng e re contacts requxre T
substantlal aﬂaentlon if they are properdy. .-
g‘he N Incteased durability, 13
relays. last mdeﬁml:ely ‘while the motor

‘repairs. “Fifth.: Increased sxmphc:ty of ¢on-_ . .
gtruction:: Sixth. If it is' “desired to- have g o
different number of ¢ontacts. in the -Serieg, *1?
‘additional . ones, or ‘to. vary the length of .~
‘any of the contacts this ean- all be done by .

' identically the same. miechinical parts snd - -
- requires only a change of wiring, so that the

same mechanical - parts. can - be used: for a.1%0
differ-

tacts’ whxch /it closes, ‘ay hereinafter ‘more 1%

The present devieealso posmes advan-v.' '
gesofameclnmczistep«by p switch-
mgdev;ee,amongothem,mthztxfmybe 120

speed, ques. ~ ..
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T and gt
ateit. R
The relay 21 is shown to illustrate the -
Point mentioned at the end of the sixth ad-

. This relay has its forward

10
15

20

. relays A to H

25
. cations: herein mentioned, the

- to its bick contact.

tion of friction of the parts is negligibie,

vantage of this apparatus, ‘mentioned above.

series with the forward. coil of the A relay
and its back coil in. series with- the forward
contact of the H.relay. '

first operation of the K
relay 21 will be sent to i
and will remain theve until the relay H, ¢
last in the series ‘acts,rwheli- it will be driwn

may be made te close a.cireuit’ at-an
time ‘after the relays A to J stuit and tor
open said ‘circuit. at any given time subse-
quent thereto during the operation. of. seid
relays, depending simply.upe: which of the
. are conriécted ¢

and  back. coils of relsy ‘21; as- described:

- j‘{ ‘Such an arrangement has practical applica-.

tion in the operation. of the key hoard lock-
ing device in either of the pst

responding to what js calied the clapper Te-

" luy in'my snid British patent.’

a¢

.-, time. InFig 1,1
.- ‘slternating cuxrent generator }
their. operation"and have indi-.
c:iberl-,a.szé:ch 26 as any desired means for.
- .-starting and stoppi
T wns?gegréd ‘as either !
.- distance from the device..-The relays 7 and

.8 may be replaced by, among. other-devices,

40

of effecti)

The relays™7 and 8 may be operated eifher
locally ‘or: from s distance by

; Q

which :switch may. be
acal to -or located at a

2 tuning fork or vibrator reed, as shown in

. Fig, 2 and later herein more particularly-de-.

" scribed,.. . " -

. Tepresent but oné of many
.ing this device.. In- Fig,

- Asiercinbefore stated, the'reitiys 7 a;nd‘_'S'

‘ways of operat-

[ these relays repliced by two switches, : op-

.60
 _tion to thetongues and: contacts of the re-.
lays 7 and 8.

erated by 2 single tuning fork blade or reed. -
These - switches ‘comprise -pivoted’ gwiteh .

levers 97 and 10/, and contacts 11"—12“ and
13"-~14", corresponding identically .in.func-

he switch -levers 9’ and 10

- are’ operated against the tension of springs

:27 and 28-by the. tuning fork blade 29,

55 mouhted‘ fast ‘at one endm a I‘igid suprl‘t

- 80 and carrying at its battom end a weizht

;4L The lower end of this reed is'adapted
- t'vibrate in front of the polés of an electro-
- go ‘Tagnet 32, adapted to be energized by cur--
- 19, ¢oils: of magnet 32, s normally -closed.

“:switch 33, contact 6/ and tongue 34 of relay .
- 1, to negative main 20. In this case the re-
lay 1:is provided with ‘a-secohd pair of ¢on--

rent,in a circuit leading. freva: positive main

requires mu‘c_h__less current to oper- -
oo k Lo ~an arrangement wherehy

‘automatically.
oI B

ends o '
- parts to which they are connected in Fig. 1.

‘coil connected in-

. Therefore,.on ‘the ..
ml;;%»‘, ‘the. tongue. of
ts forward contact:
- the repd ‘which starts to vibrate.. The first-
- outward vibration of the reed
?ae:t will allow switch lever 97 to engage con- -~
“the case of
" tongue 10 with contact 14. Th

herefore; the relay 21:
given

"of relay 1 breaks the _energxzi.ni
3 W

fo the forward - the'reed ma net at contagt 6’

‘the tongues
fs-or appli--
relay. 21 cor- sed. .
_then attracts
‘tion, holding
- the switch 83
any desired .
- means and ‘for any desired intervals of et 32 to be completed by the closure of con-

have-_mereliiindicuted an ta
y &S ohe way .

. which will close
: %ond to .contacts 151 and 152 of my said
2 1 have shown -
. to stop it.

" two: single

‘may :replace either, 4f the arrangements

A _tb H - Besides sho'.wixigu a diﬁérexit' ar-

rangement from relays7. and'8; Fig. 2 shows
the reluys A to H .
be made to go through one cycle and

utc 3 (:K until some act”is done 7o
which will start them again. o
1g. 2, it is assumed -that unconnected -
.wires 15,16 and 18 lead_to the smme

may

it is desired fo start the device with the 75

- arrangement shown in Fig, .2, the gwitch 88 -
'1s-opened. - This breaks the energizing ‘eir- . -

cuit of reed magnet 32, which. now lets go
from the mag- 8g°

12’,. This starts the-relay 1, Just ag in -

the first engagement of relay

e operation

gircuit of 85
: t 6%, which circnit -

remains. broken at that contact .uintil the

final relay of the series A to. H acts] whereby

of relzy 1 are brought to their

s and. the cireuit of magnet 32 90

is. energizes magriet 32, which

the reed 29 and stops its vibra- -

it in-the position shown, until

is again operated: . :

- Obviously in order for the circuit. of mag- 95

back sto
closed..

tact 6, switch 33 must have first been closed. -
This may be done in many ways. ~The -
switch 33 may represent’ gny switch or key
directly . after - operation. 100
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-

leasec, in which case this switch may corre- ~
105
British patent, which are operated each - -
time a-key is operated to send a signal..

- If 1t is not desired to stop the device-at.
the end of a cycle, the switch- 38 may be held
open, when the device will continue to_op-
erate as long us 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 starf it into vibration and.

110

: L : = 115
Fig. 8 represents any of the double -

‘tongued relays: herein referred to; Fig. 4

shows how instead of mildng these relays
‘with two tongues, they may be replaced by
tongued “relays A* and A® in
series, and Fig. 5, shows the arrangement
hereinbefore referred to, wherein a . relay
having one tongue with insulated. section a®

12¢

shown in Figs. 3 or4, . S. .. 128,
“While T have herein shown eight. relays
A ‘to H, it should not be understood that my-
inventionis by any means limited. to-this or

-any other special number of relays, and it

7 tacts 8" and 6 a5 in.tho cass of the relays should also be understood that my vention 190
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is’ sﬁzcebtible to” modifications other i:hax}

those herein specifically pointed out, with-

out degarting from the spirit thereof. -
In the claims T 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,
'f{)l11't}i1[si}.'th and eighth relays of the series
to
the first, third, fifth and seventh of these re-
lays-commencing with the A relay.
. What X cleim is: ‘
-1 A series of relays, a single switch

10

adapted to control all of said relays, and-

15 means cobperating with said switch to op-

ernte the tongues of said relays in -succes-

sive step-by-step order and to restore said.

" relays in the same. order, the restoration of
" the tongl
forward operation of the second subsequent
relay in the series. - < :
. 2. A series of electrically "operated
" switcheés which operate in two directions in
Successive order, a series of circuits con-
trolled "'by said switches, a conductor for
connection with said cireaits, and an.inde-
pendent timing element comprising a body
having a natural period of motion adapted

20

‘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, 2 common con-
ductor for connection to any of said con-
ductors, the said relays.acting to partially
"complete said connection, and a timing de-

35.

vice adapted to complete the commiection of -

said circuits to snid common conductor.

40 4 A serics of relays, in combination with

means to operate the tongies of said: relays’

in two «rections in successive step-by-step
order, a series of conductors, a'common ¢on-
ductor for connection to any of said con-
45 ductors, the said relays acting to partially

viee comprising a switch and a fréely vi-

brating. reod. operating said switch to coms .
plete the connection of said cireuits to sa_id};

50 commen conductor.

, while ‘the odd nlumbered relays are .

1es of said relays eccurring on the

to control the time of connection of said cir- | , 7
‘ ‘neously open the front cortact of the sec-

- 8. A series of relays, in -coinbixiatidn with'- ond

complete said conneétion, and a timing de- -

s

- SAn oscillaﬁng‘,conta‘ct and two con- '
tacts, with which said oscillating contact
ig adapted to engage alternately, in combi-

‘nation iith a series of relays, twvo sets of .

circuits, one including one of the sbove men-
tioned two contacts, the tongue contacts of
euch of the even numbered relays and a coil
.of each of the odd numbered relays, and the -
.other gircuit including the other of -the -

above mentioned two contacts, and the con- 60
tacts of odd numbered relays and. the coils "~ .

55 .

- . of the even numbered. elays..

. 6. A-geries of polarized relays having two
coils; in combination withs a series o% eir-
cuits, each circnit includifig ‘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. -

. T. 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 prececﬁ.ng relays to open their
front contacts in step-by-step order isochre-
nally with the step-by-step action-of the first
mentioned contacts. o R
‘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 suécession, and to simulta- .

75

80
receding 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 geries of relays, a series of circuits

- in which the coils .of said relays are con-

nected, the contacts of said relays-control- 90
ling the partial closing of said circuits suc- .
cessively, and means acting subsequently to - ¢
complete said circuits. A

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

» LOUIS M. POTTS. -
Witnesses: - - L. Ce

H. I. Rorrxsox,
. Haxiy N, RoDENMAYER.



