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~ UNITED STATES PATENT OFFICE.

. FRANK.W. ADSIT,.OF ST. PAUL, IMINNESOTA.

: SELECTIVE LOCK-OUT _’I‘ELEi’HONE SYSTEM.

- 986,260.

- To all whom it may econcern:

Be it known that I, Fraxx W. ApsrT, 2 |
citizen of the United States, residing.at St.”
Paul, in the county of Ramsey and State of

5 Minnesota, have invented certain new and
useful Improvements in Selective Lock-Out
Telephone Systems; and I do hereby declare

. the following to be a full, clear, and exact
description of the invention, such as will en-

10 able others.skilled in the art to which it ap-
pertains to make and use the same. .~ ~

My invention has for its object to provide
an improved selective lock-out telephone

. system especially adapted for use on rural

"15 telephone lines, and to this end, the invenZ
* ... tion consists of the novel devices and com-

" binations of devices hereinafter described
_and defined in the claims. -The invention Is,
however, capable of a wide range of use in

* 20 connection with telephone systems and other

electrical communicating systems.

Tn the accompanying drawings, which
illustrate ‘the invention, like characters in-
dicate like parts throughout the several:

25 views. ' S

Referring.to the drawings, Figures 1 to
8, inclusive, are diaframmatic views illus-
trating the wiring of the improved svstem;
Fig. 9 is a diagrammatic view in elevation,

- 80 showing the relative arrangement of certain

parts of the local instrument which, for con-
venience, are located within a suitable case;
Fig. 10 is a vertical section taken on the
line z** 2'° of Fig. 9, some parts being
35 broken away and some parts being removed ;
Fig. 11 is a view chiefly in elevation but
with some parts sectioned and some parts
brolen away,showing mechanism herein des-
ignated as the selector actuator; Fig. 17 is

- 40 an elevation of the mechanism shown 'in

Fig. 11 looking at the same frooa the left
toward the right, some parts being broken
away; Fig. 13 is a plan view showing a
" group of contact springs of the register ac-
45 tuator, some parts being sectioned; Fig. 14
is a front elevation of the knob and index
plate of the selector actuator; Fig. 15 is
an elevation looking at the inner end of the
actuator knob; Fig. 16 is a section taken
50 approximately on the line #° z*° of Fig. 113
Fig. 17 shows the magneto and certain other
cooperating parts of the local instrument,
Fig. 18 is an end elevation of the magneto
.- looking at the same from the left toward
55 the right in respect to Fig. 17; Fig. 19 is

’ Specification of Letters Patent.
Application filed November 17, 1909. Serial No. 528,436. i . :

Patented Mar. 7, 1911.

a fragmentary view showing the lower por-
tion of the said magneto looking at the same
from the right toward the left; Fig. 20 is

a detail in section on the line »*® 2% of Fig.
17; Fig. 21 is a fragmentary view, chiefly 60
in side elevation, but with some parts sec-
tioned. showing the upper portion of the
magneto and certain parts of the local in-
strument, which are located immediately

“above the magneto; Fig. 22 is a horizontal 65

section taken on the line 2?2 #** of Fig. 21,
some parts being broken away; Fig. 23 is a
view in front elevation showing one of the ™
party selectors, one of which is provided in

each local instrument; Fig. 24 is a fragmen- 70

tary view, in front elevation, of certain of
the parts shown in Fig. 23, some parts be-
ing broken away and other parts being.re-
moved; Fig. 25 is a side elevation of those
portions  of the mechanism illustrated in 75.
Fig. 23 which are at the right of the line
2% ?* marked on Fig. 23; Fig. 26 is a hori-
zontal section taken on the line 2* 2 of -
Fig. 23, looking upward; Fig. 27 is a verti-
cal section taken on the line 2°" 2** of Fig. 80.
95; Fig. 28 is a'view in front elevation with
parts broken away, showing the indicafor
for indicating whether-or not the line is in
use; Fig. 29isa vertical section taken on the

line #® 2% of Fig. 23; and Fig. 30 is a de- 85 .

tail in elevation showing the indicator disk
for the said indicator.

The principal parts of the local instru-
ment, cne of which is at each station, are
the transmitter, the receiver, the local bat- 80
tery connection, a so-called party selector, a,
so-called selector actuator, a magneto, the
receiver hook mechanism, the bell, and cer-
tain other auxiliary devices such as mag-
netic trip mechanism for releasing the se- 98
lector actuator. These devices are, prefer-
ably, mounted within or upon a suitable
case or cabinet 1 of any suitable construc-
tion. o :

_ Party selector.—The details of this device 100

"ave best shown in Figs. 23 to 27, inclusive.

As shown in Figs. 25 and 27, a stationary
disk 2 is secured to a block 3, of wood or
other suitable material, which, in turn, is
secured to the back of the case 1. On its 105
outer face, the insulating disk 2 is provided’
with a complete annular contact 4 and a
nearly annular but segmental contact .5,
which parts are concentric to a stud 6 se-
cured to the block 3. Outside of the contact 110



ring 4 the insulating disk 2

is formed with ! ratchet wheel is nermally

a nmultiplicity of ewenmferentinlly spaced :

perforations T in any one of
ofa third contact 8 i3 adupied to e inseried,
The perforations 7 must be evenly spuced
and there may be any desived number there-

- of, but they represent each a different sta-

10

15

tion and the adjustable contacts 8, at the
ditferent stations, must bz set in diflerent eir-
cumferential positions. Rotatively mounted

on the outer end of the stud 6 is a ratchet

wheel © which, as shown, has three times as
wany teeth as there are perforations 7 in
the fixed disk 2. These ratchet teeth. hovw-
ever, may be arranged in any desived mul-
tiple, one or more;. of the said perforatious

7, but for cledrness of description, it must be

remembered that, as shown, three ratchet When r )
b armature 19 i raised, The eccentric 22 will

toothed movements of the said ratehet wheel
9 will produce a movemwent cqual to the dis-
tance hetween adjacent’ perforations 7. The
ratehet wheel 9 earries a vontact piece o that
is insulated therefrom and formed with
{hree contact brushes 42, 5 and 8, that are
adapted to engage, respectively, with the
above noted contacts 4, 5 and 8. Rigidly

~ gecured to and projecting outward from the

ratchet wheel 9 is a crank-like rod 10w hich
is normally held against a fixed stop 11, by
a cotled spring 12 attached at its outer end

1z

10 said ratchet wheel and at its inner end to

35

40

45

50

65

88

the projecting end of the stud 6. In the con-
struetion illustrated, the rod 10 has secured
1o its outer end an indicator disk 13 (see
Figs. 28, 29 and 30) having a marked seg-

ment 14 that normally registers with a seg-
caze

mental opening 15 in the front of the

1. XNormally, also, the contact brush 5°
stands i the gap of the segmental contact
ring 5-and only the contact brush 4* main-
tains contact with its coOperating contact
ring 4. For imparting the step by step
movement to the selector ratchet wheel 9, I
employ a polarized magnet. indicated as an
enlirely by the numeral 16, and this is pref-
erably secured to the top of the case 1, im-
mediately above said ratchet wheel. The

-numeral 17 indieates a bracket which, as

shown, is secured to the extended cores of the
electro-msgnets, as shown in Fig. 23.

pair of laterally -offset armature levers 18
and 19 are intermediately pivoted to the
said bracket 17 and stop screws 18* and 19°
are arrapged to limit, respectively. the
downward movement of the righthand end
end of said armature lever 19. (See Figs.
aviature lever 18 is attached a depending
soring ratehet pawl 20, the hooked lower
:1d of which engages the teeth of the ratchet
wheel 9, and which. under each upward
movement of the righthand end of said lever
18, imparts one ratchet tooth of movement
t; s1:d wheel, Baskward movement of aid

which the stem !
" wsgement with the driving paw: 20

i the right.
g3 and 26.) To the rightliand end of the |

986,260

prevenied by a
spring-pressed retaining pawl 21, Eeven-
trically piveted to the block 3 in close ¢n-

and
ratchet pawl 21 is a pawl-releasing eccentric
29 that is connected by a link 23 to the
righthand end of the armature lever 19.
Sccured to and depending from the lefthand
end of said armature lever 19 is an arm 24
provided at its lower end with a block 25 of
in=ulating material which is adapted to en-
gage the curved portion of a spring contact
<6, the free end of which is normally out of
engagement with a companlon contact 27.

The two contacts 26 and 27 are insulated

from each other but supported by a bearing
98 which, in turn, is secured to the back of
the case 1. When the lefthand end of the

force both of ihe pawls 20 and 21 out of en-
eagemen! with the teeth of the ratchet wheel
9 and. sunultaneously. therewith, the free
end of the contact 26 will be forced into en-
gagement with the contact 27. The purpose
of these actions wil be more fully stated in
the description of the operation.

JHagneto construction—This mechanism is
best shown in Figs. 17 to 20, inclusive. Of

the parts of “he magneto proper. which may

he of standard type, the numeral 29 indicates
the permanent magret conuected to side
plates 30, and the numeral 31 indicates the
rotating armature, the shaft 82 of which is
journaled in end plates 33 s

33 shown as secured
to the outside maenet. The armature shaft
=

39, at its righthand end as shown in Fig. 17,

is provided with a small spur pinion 3+
that carries an eccentric contact 33, Onee
for each rotation of the pinion 34, the
contact 85 is engaged with a spring con-
tact 86 supported by the adjacent bearing
plate 53. The pinion 34 meshes with a spur
gear 37 secured to the outer end of a sleeve

.98 journaled in the righthand bearing plate

23. To the inner end cf the sleeve 38 is se-
cured a ratchet wheel or hub 39 provided
with ratchet, teeth on its inner face. Ex-
tended through the sleeve 38 and journaled
therein and in a bearing on the lefthand
plate 33 is a crank shaft 40. Secured on the
righthandsend of the crank shaft 40, as
shown, b§ threaded engagement, is an op-
erating erank 41 between which and the
righthand end of the sleeve 38 is interposed

! a short cciled spring 42 that normally holds
of said armature lever 18 und the lefthand |

the said shaft in its extreme position toward
The movement of the shaft 40
toward the right is limited by a cam pin
43 projecting radially from said shaft and
working in a spiral cam groove 44 in the
sleeve 38 (see Fig. 17). Loosely mounted

75

80

5

90

95

100

105

110

115

120

125

on the shaft 40 and free for limited sliding -

movement thereon is another sleeve 45 hav-
ing a radial pin 46 (see Figs. 17 and 20) that
is adapted to engage the teeth of the ratchet

130
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hub 39. A coiled torsion spring 47 sur-
rounds the sleeve 45 and is secured thereto at
one end and to one of the side plates 30 at
its other end. This spring 47 vieldingly
* & resists rotation of the sleeve 45 in the direc-
tion of the arrow marked on Fig. 20 and also
exerts an endwise force tending to hald

]
i

1
t
i
H

~said sleeve in its extreme position toward the |

right in respect to Fig. 17. ~ Otherwise

pin 46 against a fixed stop 48 and in engsge-
ment with the ratchet teeth of the huly 39,

righthand ‘edge it is beveled to form a cam.

- Located immediately above the ratchet hub
39 and pivoted to the plate extension 332

is a downwardly spring-pressed locking and

20 releasing deg 49. At its free end, this dog
~ has a beveled stop surface 50 with which the
" pin 46 is adapted to engage. The bevels of
.the Ing 48 and of the surface 50 are in re-
verse directions, but the engasement of
25 either theresf under the pin 46 forces or
holds said pin out of engagement with the
ratchet teeth 39. Supported by a suitable
insulating block. on the lefthand  bearing

- plate 33, and insulatel from each other, is
330 a group of spring contacts 51, 52, 53,34,
a3, 56, 57, 58 and 39.  The loWer end of the

- spring contact 51 constantly engages with
~an extended terminal 31* of the armature
coil, which terminal, as shown, projects at
‘25 and is insulated from one end of the arma-
ture shaft 32. The free ends of the spring
contacts 51, 54 and 57 are separated by in-
sulating spacing blocks 60. The upper end
.of the innermost contact 31 is insulated
40 from, but subject to movement of. the lower
end of a bell erank 61 and the lefthand end

of the operating shaft 40. The said bell
crank 61 is shown as pivoted to an upper

., end extension 33® of the lefthand bearing
44, plate
crank is pivoied to the lower end of a con-

necting rod 62. Tt may be also here noted :

that the free end of the lock dog 49 is piv-
oted to the lower end of a connecting rod 63.
Lecciver fook and associated parts—The
receiver hook 64 (see Figs. 21 and 92) is
pivoted to a bearing plate 63 secured with-
i the case 1 substantially the usual way,
‘and i» vieldingly pressed upward by a spring
55 66, the strength f which is not, of course,
sufficient to raise the said hook when the
receiver is applied on the hook. Located
‘over the hook 64, but laterally offset there-
from. is a group of spring contacts 67, 68.
60 69, ©0. 71 and 72, which contacts are in-
siluted froin each other and supportid by
an insulating block 73 secured to =aid bear-
ing plate 65, -The spring contacts 67 and
G8 are longer than the other spring con-
65 tacts anl they w

a0

33 and tbe other arm of said bell :

2- provided  with curved

ends adapted to be engaged and separated
by an insulating hub 74 carried by-the re-
ceiver hook 64, : :

-Pivoted to the bearing plate 65, at the
right cf the hook 64, is a bell erank 75, the
lower arm of which is pivotally cennected
to the wupper end of the rod 63, which
latter, -as just noled, is connected to the

_ Cripping dog 49 of the magneto miceha-
10 stated, the said spring normally holds the |

nisnk A downwardly spring-pressed houk-

; ended dog 76 is pivotally connected to the
fupper arm of the bell -crank 75 and its
as chown in Fig. 20. The stop lug 45, as '
‘shown, is secured on an upper estension 33 -
15 of the righthand bearing plate 33. and on its .

hooked end is adapted to engage with an
upwardly extended pin or lug 77 on the re-
ceiyer hoolk 64. The lower end of a trip-
ping réd 78 is attached to the intermediate
portion of the said dog 76. ‘

A greup of four spring contacts 79, 80,
81 and &2 are supported by the case 1 and
insulated from each other. An insulating
spacing block 83 is interposed between the
free ends of the contacts. 80 and 81 and the
lower contact 82 is provided at its free end
with an insulating block 81 which bears di-
rectly against and presses downward on the
lower arm of the bell crank 75.

Sclector  actuator.—ThLis mechanism is
best shown in Figs. 9 to 16, inclusive.
Mourtted in a rectangular bearing frame 85,
<hown a5 secured to the side plate of the case
1, 1s an operating shaft 86 which extends
through ‘the said side of the case and, at
its outer_end, is provided with a rigidly
secured operating knob 87 provided with a
radially projecting pointer 88 that codp-
erates with a g¢raduated party indicating
dial 89 secured to the said case. This op-
erating shaft %6 is capable of limited end-
wise movement, but is yieldingly pressed in-
ward to its normal position, shown in Fig.
11, by a coiled spring 90 surrounding said
shaft and reacting against said frame 8
and a spur gear 91 carried by the intermedi-
ate portion of said shaft. The said spring
90 alzo acts vnder torsion to yieldingly re-
sist movement of the shaft and gear 91 in
the direction of the arrow marked adjacent
to the latter on I"ig. 11 and, when said gear
and shaft are reicased, imparts return or re-
verse movement thereto.  Tn the dial 89 is
a spring-preszed pivoted dog 92 (see Figs. 11
and 16) which nermally engages with a see-
mental groove 83 in the hub of the knob 7.

. This dog 92 serves to limit an extreme possi-

:hle movement of the knob and parts carried
thereby, in the direction of the arrow marked
in Fig. 11, while the said knob is engaged
with the dial 89, bu:t permits any desired or
necessary amount of return or reverse move-.
ment. When the said knob 87 and parts

carried thereby ave drawn toward the right

in respeet to Fig. 11, the dog 92 is rendered

“entirely inoperative, and such movement car:

ries the gear 91 laterally into mesh with a
stmilar spur geur 94 carried by anecther

70

75

80

S0

95

100

105

110

115

..
w
[+

125

120
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gountershaft 95 journaled in the frame 83.
Fhi< shaft 93 also earries a wide faced

~vatchet wheel 96 and a cam wheel or hub 97.

This so-called cam wheel 97 is either made
of entive insulating material or is provided

~with a vim portion of such material and;

in ils periphery, it is formed (see Fig. 10)
with a scgmental neteh 98 and a projecting

© Jug 99, which parts 98 and 99 ave laterally

10

ofiect from each other. Normally, the up-
per end ef alock lever 100, whicn is inter-
mediately pivoted to the frame 85, engages a
perforation 94* in the gear 94 (see Figs. 11-
and 12) and holds the latter and the shaft
95 and other parts carried thereby against
rotation. The lower end of this Jock lever

~ 100 is conneeted by 4 rod 101 to one arm of

30

4 bell crank 102, the other arm of which is

.connected to the upper end of the rod 62

already noted. The bell crank 102 is shown
as pivoted to a bearing 103 which is secured
to the back of the case.1. A torsional spring
104 (see Fig. 11) is connected at one end to
the frame 85 and at its other end to the gear
94, and exerts a yielding force which tends
to resist rotation of the shaft 95 and parts
carried thereby, in the direction of the ar-
row marked adjacent thereto in Fig. 1L
Tocated below the ratchet wheel 96 and piv--
oted to the lower portion of the frame 83 is
a lever 105 -which carries a spring-pressed

' ~ driving pawl 106 that acts upon the ratchet

35

40

- 45

50

ot
o

60

65

wheel 96. The free end of the lever 105 is

- connected by a rad 107 to tne short upper

erm of a bell erdnk 108 piveted to a suitable
bearing on - the side of the case 1 and pro-
vided with a long depending curved arm
that is adapied to be engaged by cam pins
or projections 109 on the large gear 37 of the
piagneto (see Fig. 10). DBackward move-
ment of the ratchet wheel 96 is normally
prevented by a cpring-pressed retaining dog
110 that is pivoted to a bearing in the lower
portion of the frame 83 As shown, a
spring 111 yieldingly draws downward the
rod 107 and parts counceted thereto nor-
mally holding the same as shown in Fig. 10.
Normally both of the dogs 106 and 110 are-
held in inoperative position. shown in Fig.
10. by the lower end of the dog releasing lever
112 ‘that is intermediately pivoted to the
frame 83, and the eurved upper end of which
lever is normally held against a fixed stop
113 on the upper portion of the frame 85 by
a pin 114 earried by the gear 01, The stop
113, therefore, also limits the hackward or
return movement of said gear 91, under the
action of the spring 90. Initial movement
of said gear 91 from its normal position,
howeyer, renders said dogs 106 and 110 op-
erative on the ratchet wheel 96. Normally,
a projecting pin or lug 115 on the ratchet
wheel 96 engages the arm 116 of a rock shaft
118 mounted in the frame 85 and provided
at its projecting end with a crank 119 that

986,260

is connected to the uppef end of the herein-

before noted connecting rod 78. The ex-

treme upward movement of the arm 116 is
limited by a stop 120 projected from the
frame 85, and this stop also serves to limit
the extreme backward or return movement

vied by the shaft 95. For codperation with
the insulated cam hub 97 is a group of four
contact brushes 121, 122, 123 and 124, which
brushes: are insulated from each other and
supported at their lower end by an insulat-
ing block 125 secured to the lower portion of
the frame 83. The brushes 121 and 122 are
in the plaune of the cam lug 99 and the
brushes 123 and 124 are in the plane of the
segmental notch 98 of the cam wheel 97.
Furthermore, the said brushes 122 and 124
have curved free ends that engage, respec-
tively, with the cam lug 99 and notch 93 of

'said wheel. The operation of this cam

wheel and the said brushes will be given in
the summary of the operation. When the
operating shaft or spindle 86 is drawn out
endwise by the knob 87 far enough to en-
gage the gear 91 with the gear 94, it will-
be temporarily locked in that position by a
spring-pressed Jock segment 126 (see Figs.
11 and 12) which, as shown. is pivoted to a
bracket 127 on the frame 85. The lock seg-
ment 126 is connected by a rod 127* to an
armature 128, which latter is pivotally sup-
ported at one end and is subject to an electro-
magnet 129 (see Fig. 9). Intermediately
pivoted to a bracket 129 on the frame §3 is
a lever 130 having two short upper end arms
131 and 332 and a long laterally bent lower
end 183. which latter underlies and iz adapt-
ed to engage the driving pawl 106 but not
the retaining pawl 110. The arm 131 is
adapted to be cngaged by a laterally pro-
jecting pin or lug 134 on the npper gear 01,
when said gear is votated to its extreme po-
sition from normal and while it is engaged
with the gear 9. Said arm 131 has an in-
sulated tip that is adapted to-engage the up-
per end of a spring contact 135 (see Fig. 12)
and force the latter into engagement with
the upper end of a companion contact 1306,
which contaets ave insulated from each
other and supported by a bracke: 137 on
the frame 85 (see Fig. 13). The arm
132 of the lever 180 is curved laterally (see
Figs. 11 and 13) so that it will act as a cam
and its operative face is covered with insu-
lating material 132e. Supported- by the
bracket 129 and insulated therefrom and

70

“of said ratchet wheel and other parts car- -
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89

39

149

105

210

115

e
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from the lever 130 is a group.of spring con-

tacts 138,139, 140, 141,142 and 143. The free
upper end of the relatively long and wide con-
tact 138 is normally engaged and pressed to
the left in respect to Fig. 11by an insulation
144 on the contact 138, this contact 158 has
' which normally en-

an insulating pertion _
gages the contacts 140 and 142 and press the

125 -

130
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same respectively into engagement with the
contacts 141 and 143. When the gear 91 is
drawn toward the right jn respect to Figr 11,
the contact 138 will spring into engagement
with the contact 139 and the contacts 140
and 142 will spring out of engagement re-
‘pectively with the contacts 141 and 143.
Wh-n the gear 91 is moved laterally into
mesh with the gear 94 and is then rotated
to its extreme position, thereby causing the
pin 134 to engage the arm 131 and rock the

" lever 130, as above described, the insulated

curved arm 132 engages the contact 138 and
therehy forces the said contact 138 out of en-
gagement with-the contact 139 -and forces
the contacts 140 and 142 again into engage-
ment respectively with the contacts 141 and
143.  This engagement of the arm 132 with
the contact 138 establishes the normal rela-

9 tive positions and engagements of the whole

aroup of contacts 138 o 143. inclusive, but
does nat break the engagement which 1s es-

~tablished between the contacts 135 and 136

to
[V

S

s
ot

by the -above noted engagement of the arm .

131 with the said contact 135. The impor-
tance of this relative arrangement and action
will clearly appear in the general descrip-
tion of the operation. Attention is again
called, however, to the fact that, when the
lever 130 is rocked as above described, by
engagement of the pin-134 with the arm 131,
the driving pawl 106 will he moved and ren-
dereil inoperative on the ratchet wheel 96,
Other elements of the locdl instrument.—
The humeral 145 indicates the receiver, the
numeral 146 the transmitter, the numeral

147 the local battery, the numerals 148 and

149 the primary and secondary coils, re-

spectively of the induction coil, and the

numeral 130 the teleplione bell, which latter
is. preferably, 2 polarized bell. The wires
of the metallic line cireuit are indicated by

. the letters b and ¢.

Swmmary of operation.~—When a person
at one of the telephenes wishes to call a
party at another telephone of the system, he
must first rotate the knob 87, without pull-

ipg cutward on the same. until the pointer

- 88 thereof registers with the numeral on the
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dial 89, which indicates the party called or
the staticn with which communication is
desired, it being. of course, understood from
the description already given that the selec-
tor contact 8 of each telephone of the system

5 will occupy a different position and that the

position of each of said contacts will be rep-
resented by correspondingly positioned nu-
merals on the said dial 89. When the knob
ST has been rotated. together with its gear
91, to the proper selecting’ position above
stated, the said knob is drawn outward,
thereby throwing the gear 91 into mesh with
the gear 94. and in this position the said
parts will then be held by the engagement
of the spring latch segment. 126 with the
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inner end of the shaft 86. The gear 94 be-
ing -locked, at this time, by the lock lever
100, neithér of the engaged gears 91—94 can
be rotated by manipulation of the knob 87.

The. selector actuator having now been set 7¢

fer definite predetermined action on the
party selecting mechanism, it is thrown into
action by a rotation of the erank 41 of the
magneto cperating shaft 40. - The initial ro-
tation of said shaft 40, in the. direction of
the arrow marked adjacent thereto in Fig.
17, causes the pin 43 to run in the oblique
cam slot 44 and thereby move the said shaft
endwise toward the left. This endwise
movement of the shaft 40 is limited by en-
gagement of the sleeve of the crank 41 with
the hub of the gear 37, but is sufficient to
cause the bell crank 61, through the connec-
tions 101 and 102, to move the lock lever 100
out of engagement with the gear 94 and thus
release the latter. Also this limited move-
ment of the shaft toward the left shifts the
spring contacts 51, 54 and 57 into a position
shown in the diagram view Fig. 1. Con-
tinued rotation of the shaft 40, in the direc-
tion stated, causes the ratchet hub 39, by en-
gagement with the pin 46, to bupart nearly
one complete rotation to the sleeve 45, there-
by winding up the spring 47. As already
described, the pin 46. at the limit of ifs
movemeni, will be disengaged from  the
ratchet teeth 39 and thrown into engage-
ment with the beveled end 50 of the dog 49
by the cam 48, and this beveled end 50 will
then hold said pin laterally out of engage-’
ment with said ratchet teeth 39. The pur-
pose of winding up this spring 47 will be
more fully. stated in considering the action
of ringing off of, more accurately stated, in
restoring thé line to normal condition.
Under continued rotation of the said crank
41, the gear 37 drives the pinion 34 at an
increased speed of six to one; so that the con-
tact eccentric 35 will engage the contact 36
three times for each time one of thé pins 109
of-said gear 37 engages the depending arm
of the bell crank 108. Hence, for each time
the driving dog 106 is caused 'to impart a
step of movement te the ratchet wheel 96 -

and gear 94 and cam wheel 97 which moves 1

therewith and also to the gear 91 which is
then in mesh with said gear 94, the magneto
will send out on thedine three electrical im-
pulses. The armature is so positioned in

respect to the eccentric contact 33, that the

electrical immulses sent out through the con-
tact 36 and other connections to the electro-
maghets 16 of the party selector, will all be
in the same direction. Otherwise stated, the
current sent from the magneto to said mag-
nets 16 is an intermittent pulsating current
in contra-distinction to an alternating cur-
rent. Further. the magnets 16 are so wound
‘that. when the electrical pulsations are sent
put by rotation of the magneto crahk 41, in
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the direction of the arrow marked on Fig. 17

and as above described, the armature lever
18 will be vibrated and-cach vibration there-
of. acting through the pawl 20 and ratchet
wheel 9, will move the contact piece a, and
three sich movements will move the said
cantact piece @ a distance corresponding. to
the spacing of the perforations 7 (see I¥ ig.
27), which perforations represent the differ-
ence in circumferential spacing of the con-
tacts 8 of the different telephones of the
system. The carrent pulsations, which are
generated in the armature of the magneto,

.are delivered onto the main line, through

15

eccentric contact 35 (which is connected to
one terminal of the armature winding),
through contact 86, wire 151, contacts 138

. and 139 (which contacts are engaged by

20

movement of gear 91 toward the right),
through wire 152 to line wire b, from line
wire ¢ through wire 153 and connected con-
tacts 128 and 124, through wire 154 and cen-

" nected contacts 57 and 58, wire 155 and cou-

© 28

nected contacts 51 and 52, back to the arma-
ture winding. As the electromagnets 16 of-
all of the telephones of the system are con-

- nected across the main line, through wires

30

40

45

50

156 and portions of wires 152 and 153, these
electric impulses will be delivered to all of
the magnets 16 of the telephone system and
like movements will be imparted to the con-
tact pieces ¢ of all of thie party selectors:
but ifi view of the different positions of the
contacts 8, thie said movable contact o. of
only one of the party selectors will, at the’
termination of the selecting action, be left
in econtact with all three of the contacts 4,
and 8. . The importance of this last-stated”
fact will more clearly appear later on, '
Figs. 2 and 3 illustrate diagrammatically

+the condition of the clectrical connections,

respectively, .at the -calling and the called
telephone, at the time of ringing, and at
which time the selector at the called station
has been set w.th its contact « engaged with
all three of the contacts 4, 5 and §, as shown
in said Fig. 3, and the driving dog 105 has

‘been thrown into an inoperative position,

by engagement of the pin 134 with the arm
131 of the lever 180, as fully stated in the

earlier part of this description. Hence, by

65

continued operation of the magneto, an al-
ternating eurrent may ‘be sent through the:

bells of the instruments at the calling and

called stations, through the following con- i

_ nections, to-wit: from -one terminal of the

60
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armature of the magneto at the calling sta-
tion (Fig. 2), throngh a wire 157 and con-

connected contacts 54 and 55 and throngh
wire 159 and bell 150 and wire 160 to ground

- . 161. TFrom ground 161 through wire 160
and bell 150 of called station, through wire !

159 and connected contacts 34 and 53
through wire 162 and connected contacts

1
i
H
]
i
|
1
!

i
H
i

79 and 68, through wire 163 and conneeted
contacts 4, @ and 8 of the set party selector
of the said called station, and throuvgh wire
164 and a portion of wire 153 to main line
wire ¢. From the line wire ¢ (I'ig. 2) at
the ealling station, the circuit is clozed back
to the dynamo through wire 153, connected
contacts 123 and 124, wire 154, through con-
nected contacts 57 and 58, through wire 154
and through connecting contacts-52 and 51
back to the other termsinal of the armature

70
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winding of said nfagneto at the calling sta- .

tion. In thi way, the magneto, at the call-
ing station. is caused to ring the bells hoth
at the calling and at the called station or
telephone, but the bells at all other stations
are in normally broken circuits and. hence,
will not be rung. It is desirable, while ring-
ing, to prevent any possible flow of current
from one line wire to the other, through the
selector magnets 16 and. hence, 1 short-cir-
cuit both line wires, or in other words, con-
nect the same by low resistance so that both
line wires will be conneéted as a common

‘wire or common side of the circuit, with the

ground as the other side. The line wires are
thus short-circuited - through connections

g0

85

90

most casily traced on Fig. 4 and indicated -

by heavy lines. All_ of the contacts and
other parts, shown in Tig. 4, are in the same
position as shown in Fig. 2.
cireniting connections are as follows: from
line wire ¢ to wire 153, contacts 123 and 124..
wire 154, contacts 57 and 59, wire 163. con-
nected contacts 67 and 69. wire 166, contacts
135 and 186, wire 167 and a portion of wire
139 to the other line wire 0. Tt will, of
course, be understood that the main. lines

are thus short-cirenited only in the act of

rinaing. ~ After the party at'the calling tele-
phone sends ont the ringing signal. as above

“deseribed, ‘he first lets go of the dynamo

crank 41, and this permits the shaft 10 to
move toward the right. back to its normal
position, thereby permitting the contacts 51,
54 and 57 to assume their normal-position
shown in Figs. 5 and 17. At this time, the

95

The said short- -

100

105

110

spring 147 remains wound ander tenston, be-

ing held by engagement of the pin 46 with

the beveled end 50 of the dog 49. Next, the
said party calling and the party called take
down their receivers 145, and this permits
the respective hooks €f to move upward.
thercby electrically connecting the contacts
68. 70 and T1. at both of the said called and
calling stations and breaking the circuit be-
{ween contacts 68 and 72 and between con-

) tacts 67 and 69, as shown in Tigs. 5 and 6.
nected contact 142 and 143 and wire 158 to

When this has been done, the receivers at
the calling and cnlled telephones. will he

! connected across the main line and will be

in cirenit with each other. The connection
of the receiver at the calling station. with
the main line i< from line wire ¢, contacts
123 and 194, wire 13}, contacts 38 and 57,

120
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. wire 168, a portiop,of. wire 163, contacts 68

O("

10

15

20

30

35

and 71, wire 169, receiver 143, wire 170, sec-
ondary induction coil 148 and through por-
tions of wire 167 and 152 to the other line
wire b. "The connection of the receiver at
the called station. (Fig. 6) with the main
line is from line wire ¢ through a portion of
wire 153, through wire 164, contacts 8, a
and 4, through wire 163, contacts 63 and 71
and wire 169, receiver 143, wire 170, sec-
ondary induction coil 148 and portions of
wire 167 and 152 to the other line wire &.
The local circuit from the batieries 147
through the transmitters 146 at the calling
and called stations, while the hooks 64 are
up, are as follows: from battery 147 through
wire 171, primary induction coil 149, wire

‘172, transmitter 146, contacts 70" 71 'and 68,

through a portion of wire 163, and through
wire 173 back to said battery. At the call-
ing station, when the receiver is removed
from the hook 64 and the said hook moved
apward, the pin 77 of said hook caught on
the hook end of the dog 76, and when the
person thus calling at the station again ap-
plies the receiver to. said hook 64, thereby
moving the same downward, the dog 76
moves the bell .crank 75 and thereby cen-

‘nects the contact 80 to contact 79 and contact

82 to contact 81, as shown in Fig, 7. This
movement of the bell crank 75, in the first
place, raises the dog 49 and thus Teleases
the spring 47, and this released spring im-
parts a backward movement to the shaft 40
and to the magneto armature 31, but does
not. impart endwise movement to the shaft

" 40. The backward movement of the arma-
" ture 31 generates a pulsating current in a re-

40

45

verse direction from that generated in the
selecting action, and this pulsating current
is delivered on the main line through the
following connections: from magneto con-
tact 36 thréugh a portion of *wire 151,
through a wire 174, contacts 79 and 80, wire
173, and. portions of wires 170, 167 and 152
to line wire 5. From line wire ¢, the cur-
rent flows through a portion of wire 153,

“through a wire 176, contacts 81 and 82, a

50

55

- ture lever 19 (see Figs. 7 and 23). This
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wire 177 and contact 51 back to the mag-
neto armature. This reverse pulsating cur-
rent on the main line acts on the magnets 16
of the party selectors of all the telephones

and energizes the said magnets witha polar- |

ity which 1s reversed to the polarity thereof
in the selecting action, and this reverse po-
larity raises the lefthand end of the arma-

movement of the said armature lever 19 ac-
complishes two things, to-wit, first, through
the eccentric 22, it releases both of the pawls
20 and 21 and permits the ratchet wheels
9 of the several selectors, together with their
contact pieces a, to be restored to normal po-
sition. by their retracting spring 12. In the
second place, the movement of the said ar-

mature lever 19 closes the local battery cir-
cuit throngh the tripping magnet 129 by fore-
ingtogether the contacts 26and 27,  Thetrip-
ping circuit thus closed is indicated by broken

battery 147 through wire 178, magnet 129,
contacts 141, 140, wixe 179, contacts 26 and
27, wire 130, a portion of wire 163 and
through wire 173 back to battery. When the

.dotted lines in IFig. 7 and is as follow:.: from 70

tripping magnet 129 is energized, the seg-. 75

mental lock 126 is restored to normal posi-
tion, thereby releasing the spindle 86 and
permitting the same, together with the gear
91 carried thereby, to be moved laterally

back to normal position under action of the 80

spring 90. When the gear 91 is released by -
this lateral,motion from the gear 9%, the said
spring 90, acting in torsion, rotates said gear -

‘91 and back to its normal position, at the

limit of which movement the pir 114 on said 85

gear, acting on the lever-1i2, forces both of -
the dogs 105 and 110 into inoperative posi-

_tion as previously described. thereby releas-

ing the ratchet wheel 96 and permitting the

torsion spring 104 to rotate the shaft 93, 90

ratchet wheel 96, gear 94.and cam wheel 97

back to their normal position.” At the limit

of the return movements of the said parts,
the pin 115 strikes the arm 116 and through

connections described again raises the dog 95

76 into -an inoperative positicn, so that it
cannot be caught by movements of the re-
ceiver hook 64; and simultaneously with this
action the lock lever 100 again engages and
locks the wheel 94. It should be understood
that the actions just above deseribed take
place only in the selector actuator of the
calling station and that the-selector actua-
tors at all the statiors during all of the op-
erations described remain in normal posi-
tion, ,

In the diagram view Fig. 8 1s illustrated
cennections for preventing persons at other
than at the calling and called stations from
getting any connection whatever with the 1
main line, while the line is in use, either for
the nurpose of calling, listening or speaking.
If the line is in use, in which case some
movement ‘will have been imparted to the
ratchet wheel 9 of the partv selectors, the.
contact a will connect the rings 4 and 5 of
the selectors of all of the stations as, for'in-
stance, shown in the said diagram view Fig.
8. If now the third party attempts te call
some other party on the line, he can connect -1
the gear 91 of his selector sctuator with the
gear %4 and can lock the stem 86 by the lock
segment 126 and he can also. by rotation of
his magneto cffank, start the votation of the
actnator shaft 95 and parts carried thereby. 1
but the initial movement of the cam wheel
97 will cause the Ing 99 on the eam wheel
97 to force the spring contact 122 into en-
gagement with the coritact” 121 and, as this

ot
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happens, while the free end of the spring 130



25

‘35

40

55

80

8

" contact 124 is in the notch 98 of said wheel
97 and out of engagement with the codperat-
ing vontact 123, the local battery circuit will

- be closed through the trip magnet 129, there-

5 by causing the lock segment 126 to release

" the spindle 86 and thereby permit the spring
90 to throw.the gear 91 out of engagement
with the gear 94 and back to normal posi-
. tion. The battery circuit through the trip-
10 ping magnet 126, at the time of tripping

just noted, is as follows: from battery 147

through a portion of wire 178 to trip mag-

net 129, thence through wire 181 and con-
tacts 121 and.122, thence through the wire

182 and contacts 5, ¢ and 4, thence through

a portion of wire 163 and thence through 2

‘wire 173 back to battery. All this takes
place before the contact spring 124 is out of
the notch or slot 98 of the cam wheel 97 and
at which time. therefore, the connections

15

20

" are not made between contact springs 123.

~and 124, Otherwise stated, the lug 99 of

" said cam wheel makes and again breaks the

tacts. 193 and 124. Furthermore, the said
electrical connection between the contacts

30 broken before the connection is made be<
* tween the rings 4 and 5, by the .contact
- piece a. pravided that the line was at normal
at the time the third party attempted to use
the line. ) . :
What I claim is:
“1. In a lock-out telephone .system, the
cembination with a transmission line, of a
“telephone, a ‘party selector, a selector actu-
. ator and a magneto at each station, and elec-
trical connections including said transmis-
(sion line, whereby electrical impulses may

be sent from a magneto at the calling station”

_to the distant party selectors. and the said
.. selectors at-the different stations being ar-
45 ranged to be connected to the transmission
line by one of the distant telephones, and
- means for automatically reversing the cur-
" ,rent in the main line when the calling tele-
- phone is restored to the normal condition
50 eubstantially as described. .
2. In a lock-but telephone system, the
“combination ' with a transmission line; of
telephones, party selectors, selector -actu-
* ators and magnetos at the several stations,

to the main line and are adapted to send
electrical impulses in one direction to the
~ distant party selectors, and means for auto-
" matically sending a reverse current over the

stored to normal condition, substantially as

described. ' )
8. In a lock-out telephone system, the

combination with a transmission line, of
#5 telephones, party selectors, selector actu-

electrical connection between contacts 121
_and 122 before the said camn wheel makes the
electrical connection between the said con- .

121 and 122 is always made and again’

which magneios have electrical connections:

main line wher, the calling telephone is re- |

‘combination”

$86,260

ators and maguetos at the several stations,

all of which are capable of clectrical connee-
tion to the main line, and which party se-
lectors are adapted to be set to determine
which distant telephone will be called un-
der_the action of the cobperating party sc-
lector, and yielding means arranged to be set
by the initial action of said magneto, and
operative to reverse the action of said miag-
neto after the ealling telephone has been re-
stored to normal condition substantially as
described. .

4. In a lock-out telephene system, the
combination with.a transmission line, of
telephones, party selectors, selector actu-
ators and magnetos at the several stations,
which. magnetos are electrically connected
to said main line but adapted to send elec-
trical impulses to the distant party selectors

and are provided with automatical means for

sending a reverse current to the called sta-
tion, and whizh latter means is rendered op-
erative when the receiver hook of the calling
telephone is restored to the normal position.

5. In a.lock-out telephone system, the
combinatien with a’ transmission line, of
telephones, party .selectors, selector actu-

_ators and magnetos at the several stations,
which magnetos have electrical connections
-to’said transwmissiou line, and a current re-

versing device in the-circuit connecting the
said magnetos and- transmission line, ar-
ranged to send a succession of current im-
pulses in the same direction from a magneto

‘at the calling station over the transmission

line. .
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6. In a lock-out: telephone svstem, the -

‘combination with a transmission line, of

telephones, - party selectors, selector actu-
ators and magnetos at the several stations,
which magnetos have electrical connections
to said main line and are adapted to-send-

electrical impulses to the distant party se-

lectors, and provided with means for send-
3 . . ‘\- g -
ing a reverse currént, the action of said mo-

_tor, including a spring adapted to be set by -

initial operation of the magneto of the call-
ing station, to be released when the receiver

" hook at the calling station is restored to

normal position. N
7. In a lock-out telephone system, the
combination with a transmission line, of

105,

110

115

telephones, party -selectors, selector actu- =

ators, and magnetos at the several stations,

which magnetos have electrical connections 1

to the main line and are adapted o send
electrical impulses to. the distant. party se-
lectors and are provided with” means for
sending a reverse current to the called sta-
tion, and means for automdtically reversing:
the magneto at the calling station when the
receiver hook at said calling station is re-
stored to normal position. =~ .

8. In a ‘lock-out telephone system, the
With ‘a transmission line, of

s
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telephones having receiver hooks, party se-

lectors, selector actuators at the several sta-

‘tions, and means operated by said receiver

hooks for restoring the said party selectors
at the several stations to normal positions

“when the receiver hook of the telephere at

- the calling station. is restored to normal po-

10

15

“sition.

9. In a lock-out telephone system, the
combinstion with a transimission line, of
{elephones, party selectors, selector actu-
ators and magnetos at the several stations,
which magnetos have electrical connections
to said main line, and are adapted to send
electrical impulses to the distant paity se-
lectors, and means for reversiug the action

of said magnetos comprising a ~pring for
cach magneto, of means whereby initial op-
eration of a magneto will set said spring
under tension and connections operative by
the receiver hooks of the telephones. ar-
ranged so that the magneto veverse spring
at the calling station will be released when
the receiver hook at said calling station is
restored to normal position.

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

FRANK W. ADSIT.
Witnesses:
ILaery D. Kincore,
F. D Mercnaxt,

Copies of this patent may be obtained for five cents each, by addressing the & Commissioner of Patents,
: ‘ ' Washington, D. C.”
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