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To all whom 1t maiy concermn:

Be it known that I, EuceNE DARNELL, a citl-
zen of the United States, residing at Carroll-
ton, in the county of Carroll and State of Mis-

¢ souri, have invented a new and useful Im-
provement in Telephone - Switchboards, of
which the following is a specification.

In the manipulation of an ordinary tele-
phone-switchboard a series of spring-jacks,
10 plugs, and tinsel-core connecting-cords are

employed for connecting one subscriber with

another, and in making the necessary connec-
tions at least six different reaching move-
ments by the switchboard operators are re-

complete the operation of signaling and con-
necting two subscribers and the parts to be
adjusted are more or less widely separated.
My invention is designed to provide a com-
pact telephone -switchboard in which the
spring - jacks, plugs, and cords are all dis-
‘pensed with with their incidental objections,
and the movable parts to be adjusted are as-
sembled within the limits of an easily-reached

20

the reaching movementsare reduced 1n num-
ber, and these movements are so restricted in
extentof reach asto greatly economize the time
of the operators, and whereby, also, the com-
munication between subscribers is rendered
secret as between the subscribers, so that the
operators can hear nothing of theconversation
after the subscribers are put into communi-
cation with each other, and whereby the dis-
connection between subscribers is placed un-
der the control of the subscribers themselves.
My invention consists in the novel con-
struction and arrangement of the various
parts of the apparatus constituting the switch-
board and in the arrangement of circuits 1n
relation thereto, whereby the above objects
and other incidental advantages are obtained,
“as will be hereinafter fully described with
reference to the drawings and pointed out 1n
the claims.
Figure 1 is a diagram of circuits connect-
ine the subscriber’s station with the sub-
scriber’s switch.in the central office. IFig. 17

30
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quired to adjust these plugs and cords and

and conveniently -managed switch, whereby

is a diagram of circuits at the central ofhce
for the trunk-switch by which the separate
groups of the switchboard are connected, so
as to put a subscriber of one group 1nto com-
munication with a subsecriber in another
oroup. Fig. 1°, Fig. 1°, Fig. 1%, and Fig. 1°
are diagrams showing different positions of
the switches. Fig. 2 is a vertical sectional
view taken through the switchboard and 1its
mechanism, showing the same equipped for
two subscribers only. Fig. 2"is an enlarged
view in perspective of the left-hand portion
of Fig. 2. Fig. 2" is an enlarged view in
perspective of the right-hand portion of Kig.

9 with the two subscribers’ switches removed

from their seats. Fig. 2°is an enlarged side
view of the motor mechanism with parts
broken away. Fig. 3 is an enlarged view of
one side of the subscriber’s switch removed
from its seat. Fig. 4 is a similar view of the
opposite side of the same switch. Fig. 51s
an enlarged side view of the trunk-switch
looking at it in the same direction as in Kig. 3.

55

60

70

Fig. 6 is a vertical longitudinal section

through the subsecriber’s switch, taken on the
line 6 6 of Fig. 3. TFig. 7 is a horizontal
transverse section of the said switch, taken on
the line 77 of Fig.3. Fig. 8 isadetail in per-
spective of a part of two connectors of two
subscribers projected into electrical commu-
nication with each other by a connecting
bridge-piece. Fig. 9 is a similar view of the
same parts disconnected, and Figs. 10 and 11
are detail views showing a modification of the
means for connecting the subscribers’ termi-
nals.

Qimilar letters and numerals of reference
indicate the same parts in all the figures.

In a preliminary way I wish to state that
the leading distinction in the operation of my
switchboard is to make the two terminals of
each subscriber’s line a movable factor, which
terminals are projected onto relatively sta-
tionary bridge-conductors in connecting the
subseribers in contradistinetion to the ordi-
nary method of making each subscriber’s line
end in a fixed anchorage in a jack, the con-
nection in such case being established by a
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movable factor in the shape of plugs and
cords. Without waiting to describe the va-
rious circuits involved I will first describe
the mechanical elements whereby this leading
distinction of my invention is carried out.
Referring to Figs. 2, 2%, and 2", there are
shown on the right of Fig. 2 two units A® A®,
each of which is exactly alike and each of
which represents its own subseriber and of
which units there are as many as there are sub-

- sceribers in the telephone-exchange. . These
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units are therefore to be multiplied indefi-

nitely, not necessarily in one group, butin sev-

eral groups connected by suitable trunk-lines,
as hereinafter described. Their extensions for
each group will be toward the right in Fig. 2in
a gradually-descending series to,say,a depth of
eight 1n one direction, and the other extension
would be toward the observer in Fig. 2 to any
desired reproduction-at right angles of these
elght in parallel rows of eight. Asshown in
the drawings, I have for simplicity illustrated
but two, with all proper connections for put-
ting these two subscribers into talking com-
munication with each other. These units are
arranged 1n seats in a compartment A*, Fig.

2°, descending to the right and are removable

and 1nterchangeable. IKach unit is in the
nature of a compound switch under the con-
trol of the operator and registering when
seated in its place with the necessary contacts.
Hach switch while belonging exclusively to
one subscriber is under the control of the cen-
tral operator and is connected to and cosper-
ates with movable line terminals or connec-
tors for each subscriber, which. connectors
operate in an enlarged compartment A° be-
hind the switch-compartment A*. This com-
partment A’ extends below the level of the
switch - compartment A* and also extends

above it, with an inclined upper surface slop-

ing backwardly and upwardly from the top
of the compartment A*. 'Within this enlarged
compartment A’ are arranged side by side
any desired number of the line-connectors 26,
containing the two terminalsleading from each
subscriber’s switch. These two terminals
consist of two wires 24 25, housed within a
long inclined tube forming connectors 26.
Kach tube is pivotally mounted at one end on
the top of its actuating-lever M, which is ful-
crumed at its bottom end on a shaft 27, is
forced to the right by an individual spring 28,
and 1s pushed to the left by a slide-bar 29,
jointed to the lever M near its middle and
sliding on a plate below the compartment A*
and having an upwardly-projecting lug 80, ar-
ranged to be pushed sidewise to the left by an
elbow-lever 81, extending down from the sub-
scriber’s switch A’ as hereinafter described.
The wires 24 25 of the movable line-terminals
connect by a binding-post 32 and plate 33
with each subscriber’s switch A® at one end,
and after extending through the long tube 26

connect (see Figs. 8 and 9) with the twospring

794,142

| branches  and z of a fork at the lower end

of the connector. These connectors 26 cor-
respond in numbers to the number of sub-
seribers, and they each lie when out of serv-
ice side by side on a cushioned bar 272, held
by brackets in stationary position near the
bottom of the compartment A®>. These con-
nectors 26 represent the movable terminals of
the subscribers, and in connecting them they
are projected forwardly to the left in the di-
rection of their length, as indicated in dotted
lines in Figs. 2" and 9, tilting of the actuat-
ing-levers M against the springs 28 from the
thrust of the slide-bars 29 from the action of
the elbow-levers 81 of the switches A®. (See
Fig. 2.) To connect the two wires of one sub-
scriber’s connector 26 with the two wires of
another subscriber’s connector 26*, each is
pushed forward longitudinally, as just de-
scribed, so that its jaws » and z pass on to
conducting bridge-pieces 34 34, that connect
the Jaws % ¥ together and the jaws z 2z to-
gether, which thus puts the terminals of one
subscriber’s connector into electrical connec-
tion with the terminals of the other sub-
scriber’s connector and completes the talking-
circult between the two subseribers. These
conducting bridge-pieces are mounted on an
endless belt or apron 35, which passes around
a sprocket-wheel 36 below and a pulley or
roller 37 above, said belt or apron being pref-
erably made of sheet metal perforated to re-
ceive the teeth of the sprocket-wheel. This
belt extends the full width of a group of con-
nectors 26. On the belt 35 are arranged in
close position the metal bridge-pieces 34 34,
arranged in pairs one above and the other be-
low insulation-strips 34°, fixed to the belt in
parallel position to each other and extending
crosswise the belt or parallel to the axis of
the sprocket-wheel; the purpose of this belt,
with its traveling bridge-pieces 34, is to per-
mit a considerable number of pairs of sub-
scribers to be connected and be talking at the
same time. It is obvious that as all the con-
nector-tubes 26 lie normally in the same plane
on the cushion-bar 27* all of the connectors
will be opposite the same pair of bridge-
pieces 34, and after one pair of subscribers is
connected to this bridge, so as to establish
communtcation between them, it is necessary
to move this connecting-bridge out of the way
1f a second pair of subscribers are to be con-
nected, and so, also, the bridge for this sec-
ond pair of subscribers must be moved out of
the way if a third pair of subsecribers are to
be connected, and so on. For this reason the
bridges are all carried on the traveling belt
35, and this belt i1s moved the space of one
bridge each time a pair of subscribers are con-
nected, so that each successive pair of sub-
scribers have an unoccupied bridge to receive
their connectors 26. As seen in dotted lines
in Kigs. 2 and 2% one pair of connectors have
been projected to contact with a bridge, and
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the bridge has been moved up one space, so
that the other connectors below 1t resting on
the cushioned bar 27* are opposite an unoc-
cupied bridge. Togiveintermittent progress-
ive movement to the belt to thusadvance the
bridege-belt, this iseffected by a motor mechan-
ism and astep-by-step trip under the control of
the operator as follows: On the same shaft S’
with the sprocket 36 (see Fig. 2°)is a toothed
escapement-wheel 38, embraced by a double-
clawed pallet 39, which straddles the escape-
ment and is connected to the lower end ot a
vertical arm 40, pivoted at its upper end and
pulled to the right by a helical spring 41 and
forced to the left by a long horizontal push-
bar 42. This bar extends to the front of the
switchboard under the compartment A* and
there connects (see Fig. 2°) with the lower
arm of an elbow-lever 43, whose horizonal

arm is connected to a vertical key 44. DBe-

side the escapement-wheel and rigidly connect-
ed to it is a pinion 45, in mesh with a large
cear-wheel 46 above, and this gear-wheel 1s
fixed to a shaft having astrong coil-spring 47
and the usual winding mechanism of a clock-
cear. When the key 44 is depressed by the
operator, the push-bar 42 shifts the vertical
arm 40, with pallet 39, to one side, allowing the
escapement-wheel 38 to turn one notch, the
wheel being arrested by the claw of the pal-
let upon the opposite side, and when pressure
on the key is released the spring 41 pulls the
arm 40 and the pallet back again. The motor-
spring mechanism through the gear-wheels
therefore causes the sprocket-wheel and the
belt 35 to move a space equal to the distance
between the bridees and brings a new and un-
occupied bridge into range of the idle con-
nectors. In practice the operator’s key 44
will be organized as a bar running the full
length of a group of switches, like the spac-
ing-bar of a type-writer, so that the operator
may move up the bridge-belt from whatever
position in front of the switchboard that she
may happen to be 1in.

From the forecoing description it will be
seen that as many pairs of connectors may be
coupled in service at one time as there are
bridees on one side of the belt between the
sprocket-wheel below and the pulley above.
As the connectors move as radil about centers,
their outer ends move through the arc of a
cirele and the bridee-belt on the side adjacent
to the connectors is guided in the path of a
circle corresponding to the radius of the con-
nectors by stationary circular goide-bars 48,
and the connector-arms are spaced apart and
kept in parallel position without inteltfering
with each other by tension-wires 49, extend-
ing from the cushion-bar 27" below to the hori-
zontal cross-rod of the guide-bars 48 above.
These tension-wires 49 form light and per-
fectly straicht guides to separate the connec-
tor-arms and yet allow them a free and unre-
stricted rise. When the connectors 26 have

been projected longitudinally to contact with
a bridge, they are held to this contact by the
olbow - lever 31 of the switch A’ pressing
against the lng 30 of the slide-bar 29 and the
lever M: but when the elbow-lever 31 of the
switeh is released then the tension of the
spring 28 against lever M throws back the le-
ver and its connector 26 and withdraws the
contacts 7~ and z from the bridge, and then
the connector or connectors drop down be-
tween the tension guide-wires to the position
of rest on the cushion-bar 27" out of action
until again required. To permit the levers
M and slide-bars 29 to be easily taken out, the

lower ends of the levers are formed as hooks

at 27", which hooks embrace the pivotal axis
97 and are held thereto by the pressure of the
springs and are simply pressed back against
the springs whensaid leversare to be removed.

I will now proceed to describe the construc-
tion of the compound switch A’ each of which
is a separate unit and each a duplicate of the
other and one of which is used for each sub-
seriber. These switches "are detachably
placed in seats side by side in the compart-
ment A, and each comprehends (see I'igs. 3,
4. 6, and 7) the following elements, viz: a re-
lay R, an operator’s lever /, a lamp L, two
series of contact-springs C S and C' ', one of
which series of contact-springs is arranged on
one side of the operator’s lever and the other
set on the other side, and both sets are acted
upon by the deflection of the operator’s lever,
as hereinafter described. Therearealsolock-

ing and tripping devices coacting with the

armature of the relay and the operator’s le-
ver: also, a red signal and other accessories,
which will be referred to hereinafter. 'The
compound switch is inclosed in a rectangular
metal frame, which frames fitsnugly together
side by side, but have no inclosing sides—a.
¢., their sides are open. They rest upon the
stepped seats 50, Fig. 2", and are firmly held
thereto by dowel-pins 51, Figs. 8 and 4, which
enter holes in the seats, so that the levers /
project above and are easily accessible above
the top of the compartment A’ which 1s left
open. - The seats 50 have each two sets of per-
manent contact-springs C* S*and C* S°, Fig. 2°,
which are connected below by insulated wires
70, which are assembled in the insulated wire
cable 2w ¢. The series of contact-springs C*
Q% of the seats corresponds to and connects
with the separable group of contact-springs
(' S of the switch, and the series of contact-
springs C° S* of the seats corresponds to and
connects with the separable group of contact-
springs C' S of the switch, so that when the
removable switches are in place their contact-
springs C S and C' S are in electrical connec-
tion with the wires of the cable leading to all
the electrically-operated parts of the system.

The operator’s lever /, Figs. 3 and 4, 1s ful-
crumed at 22 in the bottom of the switch-
frame and projects below the same and is pro-
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vided with a friction-roller 7%, which rides on |

to a toe 31* on the horizontal arm of elbow-

" lever 31, the vertically-pendent arm of which

10

20

30

35

extends down to and bears against the lug 30
of the slide-bar, Fig. 2, so that when opera-
tor’s lever / is deflected to the right in Fig. 3
roller * by riding on to toe 31" throws the
pendent arm of elbow-lever to the left and
sets the tubular connectors 26, as before de-

scribed. The elbow-lever 31 is fulerumed to

a hanger-bar 31°, extending downward from
the switch-frame, and the movement of the
elbow-lever 31 is Oppoch in one direction by
the spring 31” and is positively arrested in the
other direction by an upwardly - extending
stop-arm 31° which comes to a bearing against
the hanger- bar 31 when the pendent member
of the elbow-lever 1s vertical. The object of
the toe 31* of the elbow-lever is (after the el-
bow-lever 31 has been deflected by the opera-
tor’s lever /) to cause this toe 31* to come to
a bearing in line with the center of the roller
* and in the line of the longitudinal axis of
the lever, (see dotted lines, Fws 3 and 4,) so
that the pressure of the springs 31" and-28
will come 1n the dead-center of the lever [ and
will have no tendency to throw back the lever
[ after 1t is adjusted to this position. |
The aperator’s lever / has in the upper por-
l;1on of the switch-frame a cr 0ss-pin, extend-
ing through the same and bearing on one side
an 1nsulat9d bushing A and on the other side
an insulated bushing A’. (See Figs. 6and 7.)
The bushing A is adapted to press against the
extended end of contact-spring 8 of the series
C 5, Fig. 3, and the insulated bushing A’ on
the other Slde 1s adapted to press %gmnet the

- extended end of contaet-spring 15 of the se-

40

ries C' S, Figs. 4 and 7. Fhe movement, of
the lever / by the operator, it will thus be

| seen, serves to mechanically set the subseril-

45
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05 9. The actlon of this arm W of the armature

“seribed. _
nals 52 53, Fig. 3, which slip between the ter-

ers’ connectors 26 and also adjusts the elec-
trical contacts C S and C' S to light an elec-
tric lamp L and to connect the lm{_, ~circuit to
the subseriber’s connector, as hereinafter de-
The lamp L is formed with termi-

minal contact-springs 52* 53*, which are con-
nected to the other contact-springs, as here-
mafter deseribed, and the lamp itself is sur-
rounded by an opaque jacket or masking-tube
L/, which prevents the licht of one switch
from 1lluminating the interior of an adjacent
switch. This maskmcr—tube however, is open
at 1ts upper end, so that the light may shine

up through the bull’s-eye lens L2 within range
of vision of the operator.

Above the relay R is mounted the ar mature-

R’, pivoted at 54 and having a push-button R?,
Wthh extends through the top of the ira,me
of theswitch. The armature R’ has a rigidly-

attached and downwardly-projecting arm W,

adapted to bear against a non-conducting lua*
C, Fig. 4, on the upper end of a contaet-—spunﬂ‘
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on the extended spring 9 is to light the lamp
when the relay is energized by the call of the
subscriber. On top of the armature are rig-
idly fixed one above the other two trigoers A
and 7, Fig. 3, and between them and rigidly
attached to the operator’s lever / is a stop <,
which 1s arranged to be caught behind the
triggers /4 and 7 when the lever / is moved to
the right in Fig. 3. When a subscriber calls
the central office, the operator first moves the
lever to the left (in Fig. 8) to make an adjust-
ment of the spring-contacts below to get the
number of the subscriber, as hereinafter de-
scribed, and then moves the lever / to the
right, which will cause the stop < to be caught
against either one or the other of the triggers
nand 7. If the armature R’ is down or at-
tracted, trigger 7 catches stop 2. If the ar-
mature R’ is up and the relay is not enermzed

trigger /i catches the stop 7, as seen in dotted
linesin Kig. 3. Asthe lever { 1s moved tothe
right ared transparent screens », which is at-

7¢C

3¢

tached to the lever by spring 55, is projected

across the top of thelamp Liand betweenit and
the bulP’s-eye 1. Thepurpose of this isasfol-
lows: When a subscriber calls the cenfral of-
fice and theoperator there haslearned the num-
ber of the other subscriber that is wanted, the

operator moves the lever 7 of this called Sub-

seriber’s switch to the extreme right in Fig. 3,
which projects the red sereen across the top of
the lamp of thiscalled-subscriber’sswitch, and
1t remains there asa memorandum to the oper-
ator, as seen in cdotted linesin Fig. 3. When
the called subscriber answers, the lamp isex-
tinguished, so that the operator knows that the
called subscriber has answered. If aftera rea-
sonable time the red signal still continues to be
displayed, the operator knows that the called
subscriber has not answered and calls him
agaln. In the adjustment of the operator’s
lever / 1t has three positions, and in order to
differentiate these positions sensitively to the
operator’s touch 1 provide a special form of
brake, which has practically no retarding in-
ﬂuence on the lever during its middle range
of movement, but which opposes with some
force the last part of the movement to the
right and also the last part of the movement
to the left. This is accomplished as follows,
reference being had to Fig. 4: A pin ¢ is
mounted on and projects laterally from lever
/ and rides along the upper surface of.a bent
spring 1 %, fastened at one end to the inner
sicle of the top frame of the switch. Thisspring
between the points F and £ allows the free lat-

QcC
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eral movement of the pin ¢ of the lever with -

little’ or no opposition; but when for the ex-
treme movement to the left the pin ¢ rides up
on the upward bend of the spring at % it forces
the spring down, whose resistance is made
manifest to the sensitive touch of the oper-
ator. When In the extreme movement of the
lever / to the right in Fig. 4, the pin g rides
up on the elevated portion f of the spring and
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manifest to the touch of the operator.
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o similar resistance is encountered in depress-
ing the spring, which is in like manner made
These
three positions of the lever accomplish differ-
ent results in the adjustment of the contact-
springs below, as follows: During the middle
range of movement of lever /, while pin g 1S
passing between fand £, the work that is done
is to mechanically adjust the subseriber’s con-
nector 26 and adjust the contact-springs be-
low theretor, as heretofore described. When
the pin ¢ rides up on the part f of the spring,
the work that is done by the lever { 1n mov-
ing to the right is to adjust the contact-springs
helow to enable the operator to get the num-
ber of the called subscriber from the calling
subseriber. When the pin g rides up on the
elevated part % of the spring on the lett, the
worlk done is to arrange the contact-springs
helow to enable the operator to ring the sub-

seriber that is wanted and set the red signal.

These movements are effected partly on the
switch of the calling subseriberand partly on
the switch of the called subscriber, as follows:
For the calling subscriber the lever / of that

‘subseriber’s switech A® is moved first to the

extreme right of Fig. 4, so as to ride up on
part 7 of the spring in adjusting the contacts
to oet the number of the subscriber wanted,
and is then moved back from 7 to & to adjust
the connector 26 and its contacts of the call-
ing subscriber to the bridge. Then on another
owitch A° of the subscriber to be called the
lever [ is moved in one sweep to the left in

Fig. 4 from f to £ and thenup on the elevated.

part 2. The movement of lever [ during the
traverse of pin ¢ from f to & adjusts the
connector 26 and its contacts of the called sub-
seriber to the same bridge with the calling
subseriber and also adjusts the ringing-circult
to the contacts of thissubscriber to be called,

.so that the operator may signal him.

Ct, Figs. 2 and 2% is an automatic cut-out

‘which limits the time of the first connected

subseribers in case the full set of connectors
are in use, and C° is a condenser, which parts
will be more fully explained hereinafter.
Referring to Fig. 2%, » « are the positive
and negative binding-posts of one subscriber,
& are the positive and negative binding-
posts of another subseriber, BZ b7 are the bat-

tery binding-posts, Op O'p are the operators’

binding - posts to which the operator’s tele-
™ i [ ] I, [ » »
nhone is attached, and Sz S’ are the binding-
posts for the signal-Dbell-ringing circuits.
These binding-posts are all suitably connected
to the wires of the cable 2 w ¢, which latter
also has a portion of its wires extended to the

“condenser.

The instrument shown, it will be remem-

 bered, comprehends only two units for two

05

cnbscribers: but it will be understood that
they may be extended indefinitely.

Having thus described the mechanical fea-
tures of my invention and also their func-

]

O

tions as far as possible, I will now proceed
to give more minutely the circuits made in
connection with the various electromechan-
ical operations, reference being had more par-
ticularly to the diagram Fig. 1. In this dia-
oram the left-hand portion represents the cen-
tral office with switchboard connections, and
the right-hand portion represents the sub-
scriber’s station. The line-connector 26 1s
the same as that shown in Figs. 2 and 2%
» s are the same subscriber’s line connection
shown at 7 s in Figs. 2 and 2*. B¢ of Fig. 1
is the battery whose connections are shown
at Bz in Figs. 2 and 2% Op O'p of Fig. 1
are the connections for the operator’s set of
instruments, which appear as similarly-let-
tered binding-posts in Figs. 2 and 2%, and S¢
S'7, Fig. 1, are the signal connections for the
ringing machine which connect with the
switchboard at 87 S84 of Figs. 2 and 2°. A’
of Fig. 1 is one of the units which has been
designated as a ‘‘compound” subscriber’s
switch, being a diagrammatic expression of
the switch shown in Figs. 8 and 4. This im-
portant fact, however, is to be noted and re-
membered, that while the group of spring-
contacts C'S corresponds to the similarly-let-
tered group in Fig. 3 and the group C' 5’ to
the similarly-lettered group in Fig. 4 they
are not both viewed in the same relation in
Fig. 1 as they are in Figs. 3 and 4. The
aroup C S in Fig. 1 is viewed the same as In
Fig. 3; but the group €' S’ is not viewed 1n
the same relation as in Fig. 4, (from the ex-
terior,) butis viewed from the interior. This
is because there is but one lever / that actu-
ates both of these groups of contacts, and the
bushed pin A, which actuates one set of con-
tacts C S, moves always in the same direc-
tion and at the same time as the bushed pin
A’, which actuates the other set of contacts
(' S'. and it simplifies the reading of the dia-
oram to make the pins A and A’ to operate
together to the right and together to the lett,
as is actually the fact, since they are both car-
ried on the same lever /. In the diagram
Fig. 1 all contact-springs are shown in their
normal positions—z. e., the subscriber’s re-

ceiver is on his hook and switch A’ and con-

nectors 26 are released. |
Condition 1, for enabling the subscriber to
sional the central-office operator: Springs 2
and 3, 6 and 7, 8 and 9, 11 and 12 are in con-
tact, all other springs are open, lamp L 1s ex-
tinguished, and relay R 1s deénergized. This
position furnishes a path when the recelver
is removed from hook at the subseriber’s sta-
tion which may be traced as follows: from
battery Bt to negative fuse-bar 33, line r, sub-
seriber’s telephone, line s, spring 3, spring 2,
wire 2% relay R, positive fuse-bar 33" to bat-
tery Bz. Current flowing through this path
operates relay R, which by means of lever
W. Fig. 4, engaging rubber bushing C opens
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as shown by dotted lines, Fig. 1.

nishes a path from battery B¢ to negative
fuse-bar 33, spring 15, wires 15* and 10%

spring 10, spring 9, wire 9%, spring 12, spring

11, wires 8™ and 53%, lamp L, wire 52°, positive
fuse-bar 33" to battery B¢, causing the cur-
rent from the battery to light the lamp 1,
thereby furnishing the subseriber with means
of signaling the operator. |

Condition 2, for enabling the operator to

place her telephone in communication with

that of the subscriber who has called: Upon
seeing this signal the operator pushes the le-
ver (/ backward or to the left, as the position
of the switch is shown in Figs. 1 and 8. This
motion moves rubber bushings A and A’, Fig.
1, to the left, allowing springs 8 and 15
by their own tensicn to move to left, closing
contact-springs 3, 2, and 1 and also 15 and
14, as seen in Fig. 1°. This position of con-

tacts furnishes a path from subscriber’s in-

strument, line, spring 15, SpI‘lI]C"14c wire O'p

primary wire of the opemtm s Induction- 0011
through the transmitter, wire Op, spring 1,
spring 2, spring 3, line s, and to subscriber’s
instrument, across which circuit at points
2 and 15 between operator’s and subscriber’s
instruments is bridged battery B¢ and relay
R, (which latter acts as an impedance-coil, ) as
follows from battery B¢ to nemtwe fuse-
bar 33, to spring 15, which is one terminus of
thebr 1d oe,and from battet y Bt to positive fuse-
bar 33%, relayR wire 2%, to spring 2, which
forms the other terminus of the brldo*e and
which divided ecircuit furnishes a suitable

talking-circuit over which the operator learns
the desired connection.

Condition 3, for furnishing a talking-cir-
cult between the calling subscriber’s 1nstru-
ment and the connector-springs: The oper-
ator after learning the desired number re-
verses lever /. pull% it to left in Fig. 4, (to
right in Fig. 1") until pin ¢ engages bend i,
Flﬂ' 4, to Whlch point lever ] moves with
ease, durmcr which motion stop 2 is car-
ried. past trlgger 7, Kig. 3, thereby holding

lever [ to this position, and during which
motion rubber bushings A and A’ (see Fig.
1°) are forced to the 110[113 breaking contacts
1 and 2, 14: and 15, and making contacts be-
tween 2

spring 12 to brealk contacts 11 and 12 and
make contacts 12 and 13 by its own tension.
This by breaking contacts 11 and 192 extm-
guishes lamp L zmd by making contacts 2,

and 4, 15 and 16 furnishes a pa,th from sub—

| SCI‘IbeI‘ s Instrument, line 2. neﬂ'atlve fuse-bar

60
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33, wire 24. to connector -spring z on one side,
and from the other side of subscriber’s in-
strument, line s, spring 3, spring 4, wire 4°,
spring 6, Splll’lﬂ'7 condenser C’, post 32, wire
25, to connector-spring v, with battel \Y and re-
la,v R (which latter acts asan impedance-coil)
bridged across this circuit at points 2, and
negative fuse-bar 33, as follows: battery B,

This fur-

with the followingsignaling-cireuit.
by the making of contacts 3, 4, and 5 and 15

3, and 4, 15 and 16 and allowing
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positive fuse-bar 33°, relay R, line 2%, to spring’
2 on one side, and battery B¢ to negative

| fuse-bar 33 on the other side, thus furnishing

a suttable talking-circuit between the calhnﬂ'—
subscriber’sinstrumentand connector-springs
v and z

(Jondmon 4: By considering the samie dl&-

grams as applied to the equipment of the.

called-for subseriber 1t will now be shown
how the operator signals and places the called
subsecriber in connection with the calling sub-
scriber. The operator now (see Fig. 1¢) on

the called-subscriber’s switch A® puhs lever Z
to left of Fig. 4 and right of Fig. 1% until pin
g engages bend k& and forces it out of line. al-

lowma‘ lever / to assume its extreme position
to left of Fig. 4 and right of Fig. 3. After
pin g comes 1n contact with bend % it requires
considerably more pressure upon the part of

the operator to force lever / to its extreme.

position. While lever / occupies its said ex-
treme positionto rightof Fig. 3 rubber bush-

75

30

ings A and A’ are moved to the right, as

shown in Fig. 14 forcing springs 3 and 15 to
their extreme I‘]O‘ht hand positions, in which
position contacts "9 and 3,11 and 12, and 6 and
{ are opened, contacts 6 and 7, however, be-
ing forced open by the extended portion of
spring 3 engaging rubber bushing B, and
contacts 3, 4
are closed.
produces three effects.

removed from spring 3 and from interference
Second,

and 16 %tme%md a path 1s fmmed from ring-
ing machine to subscriber’s instrument as fol-
lows: ringing machine, wire S¢, spring 5.

spring 4, spring 3, line s, subscriber’s instru-
‘ment, line », spring 15, spring 16, wire S'7,
and back to ringing machine, which path

forms a circuit for signaling the subscriber.
Third, this effect is to light the lamp of the
called-subscriber’s switch A®. By the closing
of contacts 12 and 13 aforesaid a path is
formed from battery Bz, positive fuse-bar 33*,
wire 52°% lamp L, wire 53%, spring 8, spring
9, wire 9%, spring 12, spring 13, wire 15*
spring 15, negative fuse-bar 33, and battery
Bt. burrent flowing over this path lights
lamp L. While level [1s1nitsextreme right-

and 5,12 and 13, and 15 and 16
f his arrangement of contacts
First, by opening
“contacts 2 and 3 positive side of battery Bz is

go
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hand position in Fig. 3, red screen s » is in

position between lamp L and bull’s-eye 1.
causing in this case a red signal to be dis-
played. It will be seen that as long as lever
[ 1s held in this position a ringing-current
will pass out on line to subsc,ubel s Instru-
ment, and the red signal is not obliterated
until the called Subscriber ANSWelrs.
Condition 5: This condition is brought
about by the called subscriber answering his
call.
pressure from lever /, which by tension of

springs 3 and 15 would tend to assume its.

After signaling the operator removes
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normal position. However, subscriber’s re-
ceiver still remaining on hook, relay R is de-
energized, and by tension of spring 9, Kig. 4,
and rubber bushing C, engaging arim W,
holds relay-armature R’ in such a position
that trigeer A, Fig. 3, engages stop ¢, there-
by holding lever / in forward position, where
nin ¢ begins to engage bend £, Fig. 4. At
this point, Fie. 1° contacts 4 and 5 and 15
and 16 areopened. Contacts 2,3, and 4and 6
and 7 and 12 13 are closed. While lever / 1s
held in this position, lamp Li continues light-
ed, with red screen s # still between it and the
bull’s-eye. With contacts in this position a
path is furnished from subscriber’s instru-
ment, line 7, negative fuse-bar 33, wire 24, to
connector-spring z, and from the other side
of subscriber’s instrument, line s, spring 3,
spring 4, wire 4* spring 6, spring 7, con-
denser (2, post 32, wire 23, to connector-
spring y, with battery Bz and relay R, (which
latter acts as an impedance-coil,) bridged
across this circuit, as follows: from battery
Bt to negative fuse-bar 33 on one side and
from battery Bf to positive fuse-bar 33%, re-
lay R, wire 2%, to spring 2 on the other side,
thus furnishing a talking-circuit between sub-

“seriber’s instrument and connector-springs
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and z.  When this called subscriber removes

his receiver from the hook, the current from

battery B¢ flows through following circuit:
battery B¢, negative fuse-bar 33, line 7, sub-
seriber’s instrument, line s, spring 3, spring
9, wire 2%, relay R, positive fuse-bar 33%, back

to battery B#, operating relay R, whose ar-

mature by arm W, Fig. 4, rubber bushing C,
and spring 9, Fig. 1°, opens contacts 8 and 9
and closes contacts 9 and 10, which 1n turn
extinguishes lamp L. The rise of the arma-
ture also moves trigeers /2 and 7 upward, al-
lowing stop 7 to disengage trigger /4 and en-
gage trigeer 7 and allows lever / to move back-
ward a slicht distance, ‘but not enough to
change-the position of any contacts. Itmay
now be seen that the switch of the called sub-

seriber is in the same position and condition

as that of the calling subscriber. 1t may also

be seen that a red signal will be displayed at-

the switeh A® of the called subscriber after
he has been signaled until he removes his re-
ceiver from the hook, but will then be oblit-
erated, thereby furnishing a supervisory sig-
nal for the connection. Inasmuch as by the
bridge-strips (hereinbefore deseribed, but not
shown in this diagram) the connector-springs
v and z of the calling subscriber are placed
in electrical connection with the connector-
springs. 7 and z, respectively, of the called
subseriber, it may be-seen that the calling-
subscriber’s instrument is furnished with a
suitable talking-circuit to the called-sub-
seriber’s instrument. After the called sub-
seriber has been signaled the operator de-
presses the key 44, connected with the motor-
escapement for the bridge-belt, which allows

| the bridge-strip which is in use to rise, as in
dotted lines in Fig. 2, and pass out of aline-

ment with the inactive connectors 26 and per-
mitsanother bridge-strip to occupy 1ts former
position in front of the idle connectors.
Condition 6: Upon completing conversa-
tion each subscriber restores his receiver to
its hook, which opens the circuit at the sub-
geriber’s instrument through relay R and bat-
tery and deénergizes relay R, the armature
of which, in turn, by arm W, rubber bushing
(), and spring 9 is caused to assume the posi-
tion shown in Fie. 3, which allows trigger 7
in each case to disengage stop 7z and lever ¢ by
tension of springs 3 and 15 to move backward
to where pin ¢ engages bend /. This is the

normal position of the switch, and all con-

tacts are in position as described in Fig. 1 at
the beginning.

Trunking: When it becomes necessary to
put up a connection between two subscribers

whose equipments are not on the same section

of switchboard, a trunk is used the ends of
which terminate in switches, as shown 1n Figs.
1* and 5, and which occupy positions upon the
separate sections between whicha connection
is desired. In Fie. 1" is shown a diagram of
a combined trunk and circuit for instruction

between operators, each switch having 1ts con-

nector similar in construction and operation
to the line -switeh shown in Ifig. 1. This
diagram, Fig. 1%, shows the contact-springs in
their normal position—u¢. ¢, all contacts open,

relay Qdesnergized, and lamp T extinguished.

In trunking a connection the calling-sub-
seriber’s switeh is operated in the same man-
ner as would be in case the called subscriber
were on the same section. Instead, therefore,

of operating the switch of a called subscriber

a proper trunk-switch is selected and operated
as follows: Switch-lever 7, Fig. 5, is pulled
to the right and held in its extreme right-hand
position while the fi _
second operator, (in which section the desired
subscriber’s equipment is located.) As lever
/' is pressed forward to the right trunk-con-
nector springs 7' and 2, Fig. 1% are pressed
torward into electrical connection with the
bridge-strip 34 on the belt and through the
bridge with connector-springs y and z, re-
spectively, of Fig. 1. This connection fur-
nishes a path over which current flows from
battery Bz, negative fuse-bar 33, Fig. 1, wire
94, connector-spring z, bridge-strip 34, (not
shown,) trunk-connector spring 2, Fig. 1%

rst, operator instructs the
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post 82", relay Q, wire 4’ ¢/, and to positive -

side of battery Bf, operating relay Q, which,
by means of arm W’ and rubber bushing B,
forces spring 17 in contact with spring 18, as
seen in dotted lines. This contact completes

a path over which current flows to light the

lamp T from positive side of battery Bz, wire
V' ¢, lamp T, spring 18, spring 17, wire 6 ¢ to
negative side of battery Bz.  While lever /

125

| is held in aforesaid position rubber bushing 130
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A?’ Figs. 5 and 1%, engages spring 22, which |

in tum closes the contacts 19, 20, ::md 91 and

This closure of contacts (indicated
by curved dotted lines) furnishes a path from

the Opemtors set, Fig. 1, as follows from
0per&t01 s tr ansmltter to wire 2’

to the other section of sw1tchboard to 1ts 1n-
coming-order wire 2. After passing through

the second operator’s telephone it leaves the.
“second section from the incoming-order wire

1, thence back to ouwommorder wire 1 of
rst section, spring 23, spring 22, wire 2 s,
primary mductlon coll, FIO' 1. back to trans-
mitter again. The circuits of the second sec-
tlon, to the right of the trunk connection in
Fig. 1%, are not shown, being duplicates of
those shown on the left of Fw' 1*.  The cir-
cuit between incoming-order wires Nos. 1 and
2 of this second sectlon is theretore exactly
like that of incoming-order wires Nos. 1 and
2 of the first section shown on the left, and
reading it on the left-hand part of Kig. 1% it
may be traced as fo_lows mcommﬂ'-m der
wire No. 2, wire 7 §, transmitter, primary of
induction- (3011 wire ¢ s to 1ncom1nﬂ"-ordﬁr wire
No. 1. Across sald path between operator’s
instruments is bridged the battery, as follows,
(see Figs. 1 and 1% ) h om positive side of bat-
tery Bt wire & ¢, relay Q, (which latter acts
as an impedcmce coil ,) spring 21 to spring 20,

“and from negative side of battery, wire b ¢,
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“1mpedance-coil, and to spring 22. This fur-

nishes a tall{mcr circult between operators.

After instructing the second operator the num-
ber of the desired subscriber the first opera-
tor allows lever /' by the tension of Sprm 0,

Kig. 5, to pass to the left until stop ¢’ engages
trlgger 7', which locks the key 1n that posi-
tion. When rubber bushing A”® is disengaged,

spring 22, Fig. 5, contacts, 19, 20, 21, 22, a,nd
93 assume their normal ocpen ‘pO‘SIthI] dlscon-
necting the operators’ sets from each other.

A suitable talking-circuit has been shown be-
fore between the first subscriber’s instrument
and the connector—sprmos v and z on his equip-
ment, Fig. 1. This circuit can be further

tmced to trunks Nos. 1and 2, Fig. 1%, thr ouu*h'

the brldcre 34 and trunk- connector Springs 7/
and z dlrect by wires 32¢ and 33¢ which con-
stitute the subscriber’s mlhmmmrcmt through
the trunk. It now becomes necessary for the
second operator to pull forward to the right
of Fig. 5 her lever /' (located at the other end
of same trunk) until stop 4’ engages a trig-

~ger 7', then to complete the connection by Op-

6o

- either trunk-connector spring 2’

05

the manner heretofore described.

erating the switch of the called subseriber in
Inasmuch
as both relays () at opposite ends of the trunk
are connected 1n parallel to the positive side
of the battery B¢, 1t may be seen that when
of this trunk
engages ‘the negative side of the battery
throucrh some line- connector spring z both re-
lays will operate mmultmeously and will con-

", to Fig. 1%,
spring 19, spring 20, outo'omﬁ'-order wire 2

forconnecting thesubscribers’ terminals.
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tinue energized until both trunk-connectors
are dlsenﬂ'wed For this reason also a lamp
T at each end of the trunk is lighted and ex-
tinguished simultaneously and that both lamps
continue to display a signal until the trunk
1s completely disconnected. It may now be
seen when both calling and called subscribers
have completed conversation and restored
their equipments to normal position the elec-—
trlcal connections are severed between 2 and
2’ and v and z, respectively, at both sections
and the negative side of the battery con-
nections are therebv opened and both relays
Q will become desnergized, allowing both
trunk equipments to assume thelr normal po-
sitlons. 'This places the disconnection of all
equipments entirely with the subscriber.
Referring now to Figs. 2 and 2% for a fuller
explanation of the circuit-breakers or cut-
outs C*, I would state that there isone of these
for each connector-arm 26. Tach of these
ci ircuit-breakers consists of an upper contact
¢, WhICh 1s normally resting on a lower con-
tact ¢°, which are terminals of the subscribers’
lines wired into the cable, and when one side
of the bridge-belt has been fully occupied by
the successive elevation of pairs of connector-
arms 26 the uppermost one of the connector-

‘arms strikes 1ts contact ¢* and lifts it away

from the lower contacts ¢’, and thus breaks
the circuits of the subscribers who have been

longest in connection with each other, and thus

allows new subscribers to be connected 1n.
In Figs. 10 and 11 I show a modified means
The
same endless belt 35 with bridge-strips 34 34
are used. The connector-arm 26° does not

have a radial swing, but only a thrust move-

ment. Theinsulated terminal springs 2°+*are
connected to a sleeve slidable vertically on a
rock-shatt S¢ and arranged to rotate with it by
a feather and groove. The connector-arm 26”
1s jointed to a crank 26° rigidly fixed to shaft
St. The longitudinal movement of the con-
nector-arm 26" rocks shaft Sz and causes
springs z° ° to embrace the bI‘IdU’e-StI‘]pS 34
34, and as belt 35 rises it drags springs 2° 7/°
upward on shaft Sz

The leading features of my invention are—

First, the principle of substituting a con-
nector apparatus in place or cords, plugs, and
jacks, thereby enabling the operator by means
of switch-levers to establish connection be-
tween subscribers.

- decond, the ending-of each subscriber’s line
in a movable connector, all connectors of each
section of switchboard bemﬂ" arranged in par-
allel lines and in the same pla,ne and provid-
ing bridge-strips which may successively be
brought to a position at right angles to the
lines occupied by connectors and in this same
plane and successively passed out of this po-
siflon after two or more connectors have been
moved into engagement with a strip.

Third, by requiring fewer and easier mo-
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tions upon the part of the operator in estab-

- lishing a connection between subscribers and

10O

no motions or work in disconnection of same
I claim an operator may handle a greater nums-
ber of subscribers than by present systems.

Fourth, by placing the disconnection within
the power of the subscriber this will aliow
him to signal central for immediately -suc-
ceeding calls with the same despatch as the
first, inasmuch as he does not wait for opera-

- tor to disconnect him.

Fifth, by grouping the different parts ot
each subseriber’s equipment, which are liable

 to become deranged, into separate units in-
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35

terchangeable with every other subscriber’s
equipment these units are easily and quickly
removed from the board and others substi-
tuted for them.

Sixth, absolutely secret service.

Seventh, providing a practical trunk sys-
tem for extending my Invention.

Eighth, adjusting a red screen over thelamp
to make one lamp display two separate sig-
nals for the purpose described.

In carrying out my invention I would have
it understood that I do not confine myself to
the special construction and arrangement of
parts shown, as these may be varied in many
respects without departing from the scope of
my invention as set forth in the claims.

Having thus described my invention, what
I claim as new, and desire to secure by Letters
Patent, 1s— |

1. A telephone-switchboard, comprising a
series of individual switches, one for each sub-
seriber, a movable connector for each switch,

each connector having two terminals arranged

to be simultaneously adjusted by the switch;

| 4o

combined with a relatively stationary connect-
ing-bridge having two insulated faces adapt-
ed to connect the two terminals of one switch-

connector to the corresponding two of any
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65 series of individual switches, one for each sub- |

other connector substantially as described.

9. A telephone-switchboard comprising a
series of individual switches, one for each sub-
seriber, movable connector-terminals for each

switch, a series of connecting-bridges, said

bridees being relatively stationary in relation
to the connector-terminals, but being made
progressively and intermittently movable to
take one pair of connected terminals out ot
the way of the next substantially as described.

3. A telephone-switchboard, comprising a
series of individual switches, one for each sub-
seriber, and movable connector-terminals for

“each switeh; combined with a relatively sta-

tionary connecting-bridge adapted to connect
the terminals of one switch to those of any
other switch and mechanical appliances con-
necting the movable connector-terminals with
the switch for the simultaneous adjustment of
the switch-contacts and the said connector-
terminals substantially as deseribed.

4. A telephone-switchboard comprising a

o

seriber, movable connector-terminals for each
switch, a series of connecting-bridges, said
bridees being relatively stationary in relation
to the connector-terminals, but being made
progressively and intermittently movable to
take one pair of connector-terminals out ot

‘the way of the next, and mechanical appli-

ances connecting the movable connector-ter-
minals with the switch for the simultaneous
adjustment of the switch - contacts and the
said connector-terminals substantially as de-
scribed.

- 5. A telephone-switchboard comprising a
series of individual switches, one for each sub-
sceriber, movable connector-terminals for each
switch, a series of connecting-bridges, said
bridges being relatively stationary in relation
to the connector-terminals, but being made
progressively and intermittently movable to
take one pair of connector-terminals out of
the way of the next, and a circuit-breaker for
each subscriber’s circuit located at a prede-
termined point in the travel of the connector-
terminals to be opened automatically to cut
out the oldest connected pair of subscribers
after a definite number of subscribers have
bheen connected substantially as described.

6. A telephone-switchboard comprising a
series of individual switches, one for each sub-
seriber, movable connector-terminals for each
switch, aseries of relatively stationary bridges
adapted to connect the terminals of one switch
to those of another, an endless belt carrying
these connecting-bridges and motor mechan-
ism for intermittently moving said belt and
its series of bridees substantially as shown and
described.

7. A telephone-switchboard comprising a
series of individual switches, one for each sub-
scriber, movable connector-terminals for each
switch, aseries of relatively stationary bridges
adapted to connect the terminals of one switch
to those of another, an endless belt carrying
these connecting-bridges, motor mechanism
for intermittently moving the belt, and a trip-
ning-key arranged at the front of the switch-
board and connected to the motor mechanism
to intermittently operate the same substan-
tially as described.

3. A telephone-switchboard comprising a
series of individual switches, one for each sub-
scriber, and movable connector-terminals con-
structed as arms pivoted at one end and hav-
ing two spring-contacts at the other and hav-
ing both a longitudinal movementand aswing-
ing radial movement, a series of progressively-
movable conducting-bridges arranged to con-
nect the contact-springs of one connector-arm
to those of another connector-arm, means tor
projecting the connector-arms to contact with

the bridee and means for advancing the serles

of bridges substantially as described.
9. A telephone-switchboard, comprising a
series of individual switches, one for each sub-

scriber, movable connector - terminals con-.
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structed as tubular arms containing conduct-
ing-wires, one end of each of which wires is
provided with connections for the switch and
the other end of which terminates in two con-
tact-springs, a pivotal support for the connec-
tor-arms made movable to permit both a lon-

- gitudinal thrust and a pivotal swing of said
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connector-arms, and a series of connecting-
bridges for the eontaet-snrlntrs of the connec-
tor-arms, sald series of bridges being made
1nterm1ttentlv movable substsntm,lly as de-
scribed.

10. A telephone-switchboard comprising a
series of individual switches, one for each sub—

“seriber, movable connector-arms having ter-
minals for each switch and having both a lon-

gitudinal and radial swinging movement, an
endless belt bearing a series of connecting-
bridges forthe eonneeter-termmsls and eurved
crmdes for the series of bridges arranged as a
curve of a cirele for which the connector-arm
1s a radius, said curved guides being arranged
to bear against and hold the series ol br 1d0es
to the curve of the radial connector-arms sub-
stantially as and for the purpose desenbed
11. A telephone-switchboard, comprising a
series of individual switches, one for each sub-
scriber, movable connector-arms having ter-
minals for each switch, and having both a lon-
gitudinal and radial swinging movement, an
endless belt having a series et bridges for the
eonnector-termmals curved guides for hold-
ing the series of bI‘lClO"eS 1n constant relation
to the sweep of the connector-arms, and guides
for separating the connector-arms constructed
as tension-wires with fixed anchorages at top
and bottom substantially as deserlbed
12. A telephone-switchboard comprising a
series of individual switches, one for each sub-
scriber, movable connector-arms having ter-
minals for each switch and havmﬂ' both a lon-
oitudinal and radial SwWinging movement, an
endless belt having a series el bridges tor the
eonneetor-termlna,ls, means for Guldmcr the
bridges and connector-arms and a, eushlened
rest a,lonfr the bottom of the series of bridges
for supporting all inactive connector -arms

-substantially as described.

13. A telephone-switchhoard, comprisine a
series of individual switches, eaell having a se-
ries of circuit-controlling eontaet—sprln os and
an operating-lever, a series of connéctor-arms
forming terminals of each switch, bridge-
pleces for connecting the eenneetor-qrms and
a mechanical connection between the operat-
ing - lever of the switch and the connector-
arms, sald mechanical connection being ar-
ranged as described to adjust the connector-
arms from the deflection ol the switch-lever
and then pass to a position in which back
thrust on the sensitive switch-lever is relieved
substantially as desecribed.

14. A telephone-switchboard comprising a
series of individual switches, each having an
eperatlnﬂ-lever extending threucrh the bottom

704,142

of the same and provided with a friction-roller.
a spring-actuated elbow-lever fulerumed be-
low the switch and having a horizontal arm
with a toe adapted to be operated on by the
roller,.a sliding thrust-bar operated on by the
other arm of the elbow-lever, a tilting lever
fulerumed at its lower end, connected to the
shide-bar near the middle and provided with a

spring opposing the movement of the slide-

bar and a connector-arm pivoted to the top of
this tilting lever and having both a longitudi-
nal and radial movement as described.

15. In the telephone-switchboard
scribed the combination with the connector-
arms; of the tilting lever pivoted to the sameat
the upper end and having its lower end con-
structed asahook, an axial rod received in said
hook and a spring arranged to hold the hooked
end of the lever upon the axial rod, to permit
easy removal of defective connector-arms from
the other eenneetor -arms of the switchboard
as described. '

16. A telephone-switchboard having a se-
ries of subscribers’ switches constructed and
arranged as separate interchangeable units,
combined with a corresponding series of mov-
able connectors having both a longitudinal and
lateral movement and a series of connecting-
bridges for the connectors substantially as
deserlbed

17. A telephone-sw1tehb0a,r'd having a se-
ries of subscribers’switches, each eomprehend
ing an operating-lever, a relay and circuit-con-
trolling contacts with inclosing frame form-
ing 1interchangeable units fitting side by side
and combined with seats having correspond-
ing spring-contacts substantially as described.

18. A telephone-switchboard having a se-

ries of subscribers’switches,each comprehend-

Ing an operating-lever, a relay, circuit-con-
trolling contacts, an electric lamp and an in-
closing frame forming complete interchange-
able units fitting side by side and combined
with seats havmu' COI‘I‘ESDOI’ldan‘ contacts sub-
stantially as descr 1bed.

19. A telephone-switchboard having a se-

ries of subscribers’ switcheseach comprehend-
ing a rectangular frame, an upright operat-
ing -lever projecting abeve the rectangular
frsme,a, relay and circuit-controlling contacts,
sald parts being constructed as separate inter-
changeable units combined with a compart-
ment having seats with corresponding elec-
trical contacts, said units being arranged side
by side substsntlelly as deserlbed

20. A telephone-switchboard having a se-
ries of subscribers’ switches, a rectangular
frame for the switch left open on its sides and
having a lamp-window in its top, and fitting
side by side, an electric lamp within the switch-
frame and a masking-jacket surrounding the
lamp to prevent lighting the adjacent open-
sicdled switches substantmlly as described.

21. A telephone-switchboard having a sig-
nal-lamp with circuits for lighting the lsmn

as de-
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by a subscriber’s call; combined with a sub-
seriber’s switeh having an operating - lever
bearing a colored screen adapted to be pro-
jected in the path of the lamp’s rays by the
operator in calling, to apprise the operator of
the failure of a called subscriber to answer
substantially as described.

99. In a telephone-switchboard, a compart-
ment having a series of seats provided with
electrical contacts, removableand interchange-
able switches fitting said seats and having con-
tacts to receive calls, to call subscribers, and
to connect subseribers, all contained within a
single frame and combined with and operated
by a single lever substantially as described.

03. Asaseparateunitof atelephone-switch-
hoard, a subscriber’s switch comprehending a
rectangular frame with open sides and lamp-
window in the top, an upright operating-le-

ver arranged centrally in the frame and bear-

ing laterally-projecting pins, arelay and lamp
arranged upon opposite sides of the lever and
contact-springs arranged in two groups on op-
posite sides of the lever and between the lamp
and the relay, said contact-springs being ar-
ranged to be operated upon by the pin of the
lever substantially as described.

94. The combination with the relay in the
subseriber’s switch and the circuit-contacts;
of an armature having double detent-triggers
and an operating-lever for adjusting the cir-

cuit-contacts, said lever having a lug playing

between the two triggers arranged to catch
and lock the lever in both positions of the ar-
mature, said armature also having an elbow-
arm for controlling the contact-springs sub-
stantially as described.

95. The combination with the rectangular
frame of the subscriber’s switch, the contacts
contained therein and an electric lamp; of an

AR

operating -lever bearing a color-screen con-

nected to the said operating-lever and adapted
to be projected in front of the lamp of the
called subscriber substantially as and for the
purpose set forth. |

96. The combination with the rectangular
frame of the subscriber’s switch and the sets
of contacts contained therein; of an upright
operating-lever for these contacts fulerumed
on a horizontal axis and having a laterally-pro-
jecting pin and a bent spring arranged trans-
versely to the lever and connected to the frame
and having the pin of thelever playing in the

middle portion of the bend without opposition

and with the bent portions of the spring op-
nosing the extreme movement of the lever to
rioht or left as set forth.

97. The combination with the relay in the
subscriber’s switch, the line-circuits and the
circuit-contacts: of an armature having dou-

ble detent-trigeers and an operating-lever for
adjusting the eircuit-contacts, said lever hav-
ing a lug playing between the two triggers

arranged to catch and lock the lever in both
positions of the armature; whereby when sald

armature is attracted by its relay sald lever

is locked in a position in which said circult-
contacts are arranged in position for a con-
nection between two subscribers, and when
said armature is released, by the opening of
the line-circuit through the said relay at the
said subseriber’s telephone, said lever 1s un-

Tocked and allowed to assume its normal posi-

tion, thus placing the disconnection under the
control of the subscriber substantially as de-

seribed.
EUGENE DARNELL.
Witnesses:
H. H. WILCOXSON,
J. . HousTOoN.
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