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UNITED STATES

ENT OFFICE

JEAN F. WEBB AND CLAYTON E, FREDERICKSON, OF DENVER,

COLORADO,

, ELECTRIC @E@ammme SYSTERM

No. 819,160.

- Bpecification of Letters Patent.

satented May 1, 1808,

Applicationfled April 25,1906, Serial ¥, 267,355,

To all whony it may concermn:

Be 1t known that we, Jeax F. WEze and
CLayToN 1. FREDERICKSON, remdmw at Den-
ver,in the county of Denver and State of Col-
omdo have invented a new and Improved
Electrie Signaling System, of which the fol-

lowing 1s a specification.

| Ths mventmn telates to certain new and
usetul improvements in that class of electric

signaling mechanisms in which the several
parts are especlaﬂ ly designed for conveniently

- and accurately makmn' selective calls, where-
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by a signal or mgnals may be transmitted
from a central station to any particular one
of a number of stations in the same electric

circult without interfering with the other sta-

tions. -

Our invention also includes means where-
by the central station may place all of the
other stations m circuit with itself to permit

“signaling between the central station and all
_of the other stations at the same time, as well

as to permit signaling between any two or
more of the: qtatwns themselveb

Our invention in its generic nature com-
prehends an 1mproved construction and co-

operative arrangement of selecting mechan-
1SmS, mdlcatmg mechanisms;

tary spacing-disks, uldlcatw—dmks circult-
closmmg and signe qlmg devices, and means elec-
trlcﬂ,ﬂ controlled for actuatmg the several
partb of the system in such a manner that
calls or signals can be conveniently and
qumldy effected.

In its more detail nature our invention
seeks to provide a mechanism for the pur-
poses stated of a simple, mexpensive, and du-
rable construction, which in its subordinate

Teatures consists m certain details of con- |

struetion and peculiar combination, arrange-

“ment, and. des1gn of parts, mdﬂdmﬂ' the elec-

tric mrcmt all of which will be hereinafter
first fully e*cpl&med and then specifically
pointed out in the appended claims, refer-
ence being had to the accompanwng draw-
ngs, in whmh——-

¥ 1gme1 1s a diagrammatic view o’f Our com-
plete system,. showmg several stations con-

nected uruut and the several p&rtg of the
B i, "
2 is a similar view showing the position of the"

system being in their normal position.

parts when station No. 17 is in cireuit with
the ‘‘central” station.” Fig. 3 is a similar
wiew showing the parts in the position they
sssume when current is flowing thr ough the

chudmg ro-

of teeth on uha,

by-step circurt- @]051“g moehdluamﬁ for th

sard station just prior to allowing the parts to
be returned te their normal position. Fig. 4
18 & diagrammatic view of | the Cull]})lt?,t“ SyS-
tem in the position when all the signal-sta-
tions are in mrcun Wlth the main or central
station. Hig. 5 is & diagrammatic view of
the parts m thelr nor ma,l position when use ed
hil connectmn with a telegraph system for
sending telegraphic messages between two or
more stations. Wi ig. 618 an enlarged view of
the central-office indicator mechanism. Hig,
7 is a top plan view of the ll‘CULﬁJtGI sho *m in
Fig. 6. lig. 8 i1s a section on the lme 3 8 of
Fig.7. T1g 1s a detail face view of the indi-
cafor-dial. Flg 10 18 a detall face view of
one of the circuit-closing spacing-disks. Fig.
11 1s a detail view of the 1t6h hereinafter
referred to. f
Referring now to the &uGOH}f"ﬁaﬂ"‘Tlﬂ% Araw-
mga in which like numerals and letters of
reterence mdicate like parts in all the figures,
A designates the main or cen 1‘.11 atﬂfmn

7,
Lt

’Wh"Ch when our mvention is unsed as o train

“signaling system may be the d e%m‘at{jiiel S 0-—-

fice. |
‘B and € are su bstcttl{ﬂlﬂ a,lml the line, of
which but two are shown in the dras WINES, ai
though it should be understood that any de-
sired number of substations may be connect-
ed on the line, the number m' substations,
however, bem; only }
rotatable circuit-closing sig-
naling-disks u d m connection with our sys-
tem. HKach substation is provided v 11;11 a
step-by-step circuit - closing mechanism D,
the circuit-closing mechanism of each st 1’{;011
being of the same construction, Wﬂ; 1 the ex-
eeptlun. of that, I, in the central office. The

central-office ste";)—by -step ‘mechanism SErVes

only as an mdlca,tor and not as s local-circuit
closer ordinariiy, though it may be when ‘the

| apparatus s used on teiegmphuhve:;

W H} H
8 NAaTs, f-: + 11(}* 1. T 0oy
ne CLJ_) JEATHTUS ,1&71 g StUe e

for - f'onveme*t ce of deser: ntion
first deseribe t}

various stations along the line, and as each o
said circuit-closing me chanisms is Gi the same
construction, as. "{:}efo e stated, a detai
scription of um of them, it is th ou
suthee. _
Hach cirvcuit-closing mechanism and the
central - ollice indicating mechanism com-
prise.a supporting- frame which consists of
the back plate 41 and the front plate 40, ,vhm?n
front piate, whengver it is found desirabls,

1
hy, will

o
P,

disk-zelonsing m&gmts and sagna3 device of | constructed of transparent materisl, such as

:n(TJ

3 r
iteri {.9--
b

united by the numbw |
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olass, &e., to give a clear view of the internal
operating parts. The bacle plate 41 and the
front plate 40 are spaced apart by the bind-
ing-rods 42 42, as shown. | |

Arranged between plates 40 and 41 on a
spindle 26, rotatable 1 bearings 26* 26%, 1s
a pair of disks 23 25, constructed of fiber or
other insulating material, and the said aisks
93 25 have their peripheral surfaces provided
each with an equal number of ratchet-teeth
94 24* respectively. The teeth 24 on the
disk 23 are arfapged in one direction, while
the teeth 242 of the other disk 25 are ar-

. . . . : Ny
ranged in a dirvection opposite to that of the

15
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65 arm 16 of the lever 17 to codperate. with the |

tecth 24 on the disk 23 for a purpose pres-
entlv to appear. -

Wach disk 23 of the various substations 1s
provided with a metallic contact-tooth mem-
ber 46, serving as the “‘zero”” contact-tgoth,
and & second or individual contact-tooth
member 45, spaced from the contact 46 at an
angular distanrce which varies and i1s different
for each substation disk. (See Fig. t.) In
other words, ‘‘station No. 17’ will have 1ts
contact 45 spaced from contact 46 a distance
equal to seventeen (17) teeth, while station
No. 19 will have its contacts 45 and 46 spaced
nineteen (19) teeth apart Tor a purpose pres-
ently fully understood,.

Each shaft 26 is provided with a racal
stop - pin 27, which when the parts are in
their normal position engages a lixed stop 28
on the plate 41 to limit the movement of the
disks. - Secured to the shaft 26 by a cord or
chain 30 is arepunterweight 29, which serves
to bring the disks 23 25 to their normal posi-
tion at predetermined times, with the radial
stop-pin 27 in engagement with the fixed stop
28, as shown diagrammatically m fig. 1. In
practice we preferably nuniber each tooth
upon the disks 23, as shown in the drawirgs,
each tooth corresponding to one station along
the hne. | ~

Pivotally mounted in bearings 32* 32* in
the plates 40 and 41 on a spindle 33 1s a me-
tallic pawl 31, having a bifurcated extension
312, between the extreme ends of which a
roller 8% of msulating material, 1s rotatably
secured. - The pawl 31 1s adapted to er gage
with the teeth 24 of the disk 23 when it is re-
leased, as will be hereinafier explaived.

Pivotaily mounted in bearings 102 10* on a
shaft or pmntle 18 is an L -shaped lever 17,
(hereinafier called the ‘“disk-actuating le-
ver,”’) which ircludes the arm 16° and 4 sec-
ond arm 16 at right angles to the arm 16°.

The arm 16 has an escapement finger or tooth

16* at its free end, which when the lever 17 1s
rocked engages with the teeth 24® of the disk
25 to hold the disks 23 25 from movirg more
than one notch or step at each operation of
the lever 17, and thereby serviag as an escape-
ment.

15 designates an armature carried by the

'F

190

lever-actuating magnets 14, which magvets
14 are mounted between the plates 40 and 41,
as shown. |

19 designates an adjustable stop for hinut-
“ing the movement of the lever 17.
To the free end of the arm 16 of the lever
| 17 a Pawl or pitman 20 1s fulerumed, as at 17*,
the free end of said pitman 20 being provided
with a dog or tooth 21 to engage the teeth 24
of the disk 23 to rotate the disks 23 25 on
their axis in the direction of the arrows in
Hie. 1 when the lever 17 is actuated. 'Ine
pitman 20 passes between, but does not
touch the bifurcated portion 31* of the pawl
31, and when lifted is enggueed by the roller
32. Upon its upper side the pitman 20 1s
provided with an angle-heel 22 to codperate
with the lifting catch member 39 on the end
of a lever 37, which is pivotally mounted on
a pintle 38 in bearings 382 between the plates
40 and 41 and above the lever 17. Thelever
37 includes a downwardly-projecting angle
portion 377, to the lower end of which an ar-
mature 35 1s attached. |

Mounted between the plates 40 and 41 to
operate with the armature 35 1s a magnet 34,
which operates the lever 37 and which we
shall hercinafter term the ‘‘releasing-mag-
net’’ to distinguish it from the magnet 14,
which we shall hereinaiter. term the “‘actu-
ating-magnet.”” An adjustable stop 38 1s
nrovided to codperate with the lever 37, by
means of which stop the lever 37 1s adjusted.

The catch 39 comprises a plate 39%, held at
richt angles to the main arm of the lever 37,
to which plate 39% the catch member 39° 1s
pivoted, as at 30°. A spring 39 may be pro-

against the plate 39°.

Referring now to the indicator mrechanisim
of the despatcher’s office, the same 1s "con-
structed substantially like the circuit-closing
mechanism of the substations, with the ex-
ception that the contact members 45 and 46
are omitted from the disk 23 in the central-
station indicator and the shaft 26 of said 1n-
dicator projects through the plate 41 and car-
ries an indicating-dial 44, which 1s shown in
detall in Fig. 9. Also disk 23 may be con-
structed of brass or other conducting mate-
rial if it is desired to pass the current through
instead of around the indicator mwechanism.
The plate 41 1n the indicating apparatus 1s
also lengthened and provided with a slot 43,
whereby to expose a portion of the dial 44
for a purpose presently understood.

- By referring now to ¥ig. 9 of the draw-
ings the construction of the indicator-dial wiil
be clearly understood.. The dial 44 has 1its
face divided into a plurality ot equal radial
spaces 44?2, corresponding 1n number to the
number of teeth on the disks 23, and these
spaces are provided, with numbers corre-
sponding to those of the disk 23 and also with
the names of the stations bearing such num-

vided, if found desirable, to hold the catch 39

70
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‘bers. The disk 44 is so mounted on the
shaft 26 with respect to the disk 23 that

whenever zero tooth of disk 23 is in a POsi-

tlon to be engaged by the pawl 31 the space
-on the dial 44 containing the zero number

will be in alinement with the slot 43, as
clearly shown in Fig. 1. - -

. In our present invention there are essen-
~ tially three distinct electric circuits, although
parts of each circuit are connected in com-
mon to avold the necessity of running an ex-

cessive nuirber of line-wires—i. e. , & 1igIn or

actuating circuit, a supplewental or releas-

Ing circuit, and a signahng-circuit. The main
or actuating circult :comprises the main

source of electrical energy 1, whose terminals

are connected, through wires 2+ and 62, to
the contact-points 2 and 6, respectively, -of
the throw-switch S, which s
either a double-throw switch, as shown, or

- may be composed of two single switches con-

25

3C

35

4o

nected to act as a double switch. The con-
tacts 9¥ 10" of the switch S are connected to-
gether and grounded through a wire 4.~

11 designates a portion of the main-circuit

wire which connects through a push-button
or other normally open circuit-closer 13 to
one terminal of the actuating-magnets 14 of
the indicator mechanism. The other ter-
minal of the magnet 14 is connected with the
line-wire L through the wire 112, as shown.
Kach of the circuit-closing nrechanisms at the
substations has its actuating-magnet 14 con-
nected 1n series to line-wire L. by wires 11V

and 11¢, except that the final substation has

its actuating - magnet 14 grounded by the
wire 119, The main circuit coniprises, there-
fore, the source of electrical energy 1, the
wires 2* and 6%, the switch-points 2 and 6, the
switch knives or plates 3 and 5, the wire 11,

- the push-button 13, the actuating=magnets

- 14 of the indicator mechanism, the wire 11,
line-wire L, the wires 11° and 11¢ , the actu-
~ ating-magnets 14 of the circuit-closer mech-

45

5¢

55

anism at the substations, ground-wires 4, and
earth return. The releasing-magnets 34 are

each connected to the line-wire I/ by the

wires 12% and 12%, and the releasing-magnets
34 of the final substations are grounded

through wires 12¢, while the releasing-mag-
nets 34 of the indicator nechanism in the sig-
nal-stations are connected with the switch--

contact 10* through a wire 12. The supple-
mental circuit therefore comprises the source
o electric energy 1, switch-contacts 2 and 6,

- switch-plates 3 and 5, ground-wires 4 and

Ho

65 nals alone, then the signaling-circuit includes

119, switch-points 10® and 10%, wire 12, re-

leasing-izagnets 34, wires 12* and 12°, line-

‘wire I/, and ground return. -The switch S 18 .
common %0 both the main and the supple-
mental circuits, as is also the main source of

electric energy 1 and the ground return. |
When our system is to be used as a signal
system for operating semaphores or bell-sig-

switch may be-
‘and’ through the axle 26,
axle 33, and wire 12¢ to the line-wire I/ when -

wire 12, magnets 34 of the indicator mechan.
ism, line-wire 1/, shunt-wire 12¢, pawl 3 1, con-
tacts 45 or 46 of disk 23, and the grounded
wire 129, to which the signal 47 is connected.
In this case the signaling-circuit and the sup-

the source of electricel energy 1, switch S,

plemental circuit are practically the same,

3

the signaling cevices (semaphore or bell) and

the pawls 31, together

tions.

_ with the contacts 45
and 46, being connected in shunt with the re-
leasing-magnet 34 of their respective substa-
However, when our invention is used.

75

In connection with a telegraph system the -

signaling - circuit and the- supplemental cir-

cutt have only a portion in common, and i
this case we connect the telegraph receiving
nstrument 50 and the transmitting-keys 502

of the despatcher’s office directly to the line-
wire L/ and ground or directly '

1t 13 desired to send the message through the
indicator mechanism instead of around it, a
supplemental source of electrical” energy 48

being connected in circuit with the telegraph-
receiver 50 and transmitting-key 502, as
‘shown.

The receiving and transmitting
ments 50 and 502, respectively, of the substa-
tions are connected in the place of the signals

to the ground
disk 23, pawl 31,

30

Qo

instru-

95

47 when the system is used for telegraphing

alone, or when used both as a semaphore or

bell system and a telegraph system the in-

struments 50 and 50* are connected in shunt

with the signal 47, it being understood that

100

the magnets 34 and signals 47 are operabie -

under strong current from the main source of

electrical energy, while the telegraph-receiver

o0 operates when under the weaker current

from the supplemental source of electrical
energy 48. The signals 47 and the telegraph

105

instruments 50 and 50* may be of any ap- -

proved type, as the same

per se form no part
of our present invention. -

Operation: Assume the parts to be in po-

sition shown in Fig. 1, which is the normal
position of the parts when used without the

telegraph instruments, no current flowing in
pawls 31, pitmen

any of the circuits and the
20, and lever 16 disconnected from their re-

spective disks 23 and 25 and the disks 23 and

25 1 their 'normal or zero position, the
main, supplemental, and signaling circuits

-being broken at switch S, the main circuit

being broken at push-button 13-and the signal-

ng-circuit broken at disks 23.° The operator
throws switch S into engagement with con-
“tacts 9* 9° to close the main circuit at switch

S.  He then closes circuit at push-button 13

-as many times as the number of the station to

be called—say 17. As he pushes the button

| the seventeenth (17th) time and just prior to
 releasing said button 13 the parts will be in
the position shown in f1g. 2, current flowing
| In the main circuit, as indicated by the arrow-

IIO
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heads.  As the operator releases push 13 cur-
rent ceases to tlow and hedevers 17 and pit-
men 20 return to the position shown in dotted
lines in Fig. 2, no current now flowing.  The
signaling-cireuit is now closed at pawl 31 and
contact 45 at the desired station—say sta-
tion No. 17. Operator now reverses switch
S to engage the contacts 10* 10° to close the
supplemental cireuit at switch S, which
causes current. from the main source of elec-
trical energy to flow through the supplemental
circuit and signaling-circuit to energize the
releasing-magnets 34 and operate the sig-
nal 47 ot the connected station, (n tlis case
station No. 17,) it being understood that the

signalé 47 at the remaining substations will

not operate at this time, as the signaling-cir-
cuits at oll stations, excepting the one con-
nected up, (No. 17,) are broken at the con-
tact-carrying disks 23.  The parts are now in
a position shown in Fig. 3, the catches 39 of
all stations having engaged their respective
heels 22, As soon as the operator breaks the

cireuit at switeh S the armatures 35 and 15

will cause thelr respective levers to return to

the position shown in Iig. 1. The levers 37°

lift pitmen 20 clear of disks 23. .- The levers
90 in turn lift pawls 31 clear of disks 23 to al-
low weights 29 to return disks to the normal
position, as shown in Fig. 1. When our 1n-
vention is being used in connection with tele-
oraphs, then the normal position of the parts
is that shown in Fig. 5, by reference to whichy
it will be seen that the pawls 31 of all stations

are in contact with the zero contacts of all

the disks 23 to place the telegraph instru-
ments 50 and 50% of all the substations m cir-
cuit with each other and with the despatcher’s
oflice, switch S being open.  Now should the
Gespatcher desire to telegraph all stations
simultancously he merely operates his tele-
oraph-key in the usual manner, when the mes-
sage will be transmitted to all stations.
Should the despatcher desire to communicate
with one particular station only, he closes
switeh S to contacts 9* 9° and operates push-
button 13 until the desired station is m con-
nection with central station.

before.
munication with such station the operator
throws switceh S to the position shown in Fig.
3 to return the parts to the position shown in
Fig. 1. This cuts out all stations.  "The op-
erator mayv then place all stations 1 com-
munication with central oflice and each other
by throwing switeh S in the position shown in
Fig. 2 and pushing the button 13 once, which
releases pitmen 20 and pawls 31 to engage
disks 23. The operator then again opens
switeh S, and the parts will now be in the po-
sition shown in Fig. 5, which is the normal
position when our Invention is used as a com-
bined semaphore signaling and telegraphic
sionaling system.  In practice the source of

| _ He then opens’
switch S again and proceeds to telegraph as
After - he has completed s com-

812,190

clectrical energy 48 may be made to send
currents in the directions reverse to that sent
by the main source of electrical energy 1, Qi1
polarized telegraphic receiving instruments
may be used to prevent them from being op-
erated upon by the current of the main source
of electrical energy when switch 5 1s closed to
operate releasing-magnets 34. _

While we have shown the actuating-mag-
nets 14 of each station connected m series
with one another and while we have shown
the releasing-magnets 34 of each station like-
wise connected, yet we desire it understood
that we do not limit ourselves to such man-
ner of connecting the magnets, as the several
sets of magnets may be connected 1 any
other manner well known in the electrical art
and as conditions may require.

By using our system in connection with
the telegraphic communication it will be seen
that when all stations are to be signaled or to
be communicated with or they wish to com-
municate with each other the signals or mes-
sages are sent through metallic contacts
numbered 0, and the disks 23 are not moved.
This point is of particular advantage where a
number, large or small, of parties (say of
brokers) are on the same telegraphic line, as
it will enable the central office to send or re-
ceive quotations or other messages from all
generally or by moving the disks 23 to send
or receive messages to some particular one
for the time being, so that in reality each
party will have a direct undivided line for his
individual use whenever he desires it. |

Hrom the foregoing description, taken 1
connection with the accompanying draw-
ings, it is thought the complete operation,
construction, and many advantages ol our
invention will be readily understood by those
skilled in the art to which 1t appertains, and
we desire it understood that slight changes n
the detailed construction, operation, and ar-
rangement of parts may be made without de-
parting from the scope of the appended
clalms, .

[aving thus deseribed our invention, what
we claim, and desire to secure by Letters Pat-
ent, 15— .

1. A step-by-step mechanism for signaling
systems comprising asupporting-frame, a pair

of ratchet-disks mounted for simuliancous

rotation in said frame, the teeth of one of satd
disks being disposed in a dircetion opposite
to the teeth of the other disk, actuating
means for said disks comprising a pivot-lever

having a finger at one end for engaging the

teeth of one ol sald disks, a pitman connect-
ed to the other end of said lever and having
a dog, forengaging the teethof theotherdisk,
a pawl pivotally mounted on said frame and
engaging the teeth of said other disic, and en-
eaging sald pitman, electromagnets for oper-
ating sald actualing means, releasing meceh-
anism for disconneciing said pitman and
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paw] from connection with the rotatable
disk; electromagnets for actuating said- re-

leasing mechanism, and means for returning

said disks to their normal positions when re-
leased, substantially s shown and described.

2. A step-by-step mechanism for signaling

systems comprising asupporting-frame, 4 pair
of ratchet-disks mounted for stmultaneous

‘rotation in sald frame, the teeth of one of

sald disks being disposed in a direction op-
posite to the teeth of the other disk, actuat-
ing means for said disks comprising a pivot-
lever having a finger at one end for engaging
ths teeth of one of said disks, a pitman con-
nected to the other end of said lever and hav-

ing a dog for engaging the teeth of the other

disk, a pawl pivotally mounted on said frame

‘and engaging the teetl: of said other disk, and

engaging sald pitman, electromagnets for op-
erating said actuating means, releasing mech-
anisim for disconnecting sald pitman, and

pawl from connection with the ratchet-disks,

electromagnets for actuating said releasing

“mechanism, means for returning said disks

to their normal positions when released, and

‘a plurality of contacts on said other disk for
contacting with the pawl at times substan-

tially as shown and described.

3. A device of the class deseribed compris-

inc a supporting-frame, a shaft rotatable
therein, a pair of rotatable disks mounted on
sald shait to turn therewith, said disks hav-
ing peripheral ratchet-teeth, an L-shaped le-
ver {ulerumed on said frame and having a
finger for engaging with one of said ratchet-
disks at tumes, an operating-pitman connect-
ed with said L-shaped lever ?o_r engaging the
other ratchet-disk at times, a pawl engaged
by said pitman for engaging said o_ﬁler

O

ratchet -disk, means for operating said L- 4o
shaped lever to operate the pitman to rotate
the disksinonedircetion, a pivotallv-mounted
catch member for engaging said pitman at
times to disengage it from the rotatable
disks, magnetically-operating means for satd 45

‘actuating member and means for returning

said ratchet-disks to their normal positions
when released, substantially as shown and

1 described.

4. An indicator for selective signaling sys- 50
tems comprising a supporting-irame, a shaft
rotatable theremn, a pair of rotatable disks
mounted on said shaft to turn therewith, said
rotatable disks having, peripheral teeth, an
indicating-dial mounted on the shaft to ro- 55
tate therewith, an L-shaped lever fulecrumed
on sald frame and having a dog for engaging
with one of said ratchet-disks at times, an op-
eratin -pitman connected with said L-shaped
lever for engaging the other ratchet-disk at 6o
times, a pawl! for engaging said other ratchet-
disk, said pawl being engaged by said pit-
man, means for operating sald L-shaped lever
to operate the pitman to rotate the disks in

.one direction, a pivotally-mounted catch 65

member for engaging said pitman at times to
disengage the pitman from the rotatable
disks, magnetically-operating means for said
actuating member, and means for returning
sald ratchet-disks to their normal positions 70

when released substantially as shown and de-
scribed.

JEAN F. WEBB.
CLAYTON E. FREDERICKSON.

- Witnesses; 1

JEAN F. Wzxss, Jr.,
- D. Encar WiLsON.
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