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Lo all whom 1t may concern:

Be 1t known that we, CLareNCcE A. ANDER-
soN and WiLriam HaesTroM, citizens of the
United States of America, and residents of
Salina, Saline county, Kansas, and of Linds-
borg,
tlvely have invented certain new and useful
Improvements in Calling Devices for Tele-
phone-Kxchanges, of which the tollowing 1s
A pr‘,CIﬁCﬁthll

Our 1nvention relates to calling devices for

party line exchanges and has for its ob]ect
improvements in Such devices.

In the accompanymw drawings, Figure 1
1s a front elevation; Figs. 2 and 3 are side
elevations 1n. the dlrectmng of the arrows 2
and 3 respectively of If1g. 1, the drive pulley
being omitted 1n IFig. 3. Fig. 4 1s a partial

vertical 10110'1tudmal cection cmresponchng.

to If1g. 3; Flo 1s a section on line 55 of
i'10. 1: Fig. 6 is a pmtml section on line
6—6 of Fig. 1; If1ig. T 1s a bottom view of
fig. 1; I‘lg , S is a partial section of the
same; If1ge. 9 1s a Tace view of the key-board
assoclated with and forming a part of the
calling device; Fig. 10 1s a rear view of Fig.

9 and . 11 15 a diagram of the cirenits

imvolved in using the 0‘1111110 device.

In party line exchanges “for which this
calling device 1s particularly applicable,
there are telephone stations each of which
has one or more electrically operated de-
vices bridged between the lime lLimbs as
shown at \To 1, No. 2 and No. 3 in the lower
part of If1g. 11. For the proper operation of

these devices 1t is desirable that impulses of |

short or lony duration be sent over the line,
sometimes 1n one direction and sometimes in
the other. The calling device 1s designed for
the purpose of sending such 1mpulses m any
order desired, and for the purposes of 1llus-

tration an arrangement 1s shown which 1s

applicable to a particular form of substa-
tion apparatus.

The mechanism shown 1 in Figs. 1 to 8 in-
clusive 1s preferably inclosed, for protection,
In a wooden casing (not hown), and the

key-board of Figs. 9 and 10 may conven-.

lently Torm a part of or be attached to such
casing.

at a

MecPherson county, Kansas, respec-

‘gear B and serves to drive it. A pulley
‘serves to convey power to the shaft 132, and

‘thence through the worm and gear to the
shatt B.

ELmn to the contact maker 15.
position these contqet makers are located as

fmd when the device is

| rectlon

In the said drawings A is a metal plate
to which the various parts are seeured and
by which they are held in their proper re-
lationship to each other. Supported in
brackets A is a vertical shaft B about which
normally rotates a worm gear B! secured to
the hub of the ratchet wheel C.

A transverse shaft B? has a worm (not
shown) which engages the rear of the worm

Bﬁ

Supported from the lower bracket A*is a
cial D of insulating material, which dial
11‘1,5 a series of eontwcts mranﬂed as shown
m Fie. 7. The shaft B
the dldl D and on its lower end has a head B*
which carres the contact makers 3 and 15.

T'he contact maker 3 1s 1n electrical connec-
‘tion with the shaft B and hence with the
‘base of the device, while the contact maker
15

15 1nsulated therefrom. The contact
maker 15 is provided with a suitable elec-
trical connection B” (Fig. 7) to an insulated
rine B’

‘serves to make connec-
In normal

111g on the ring B3,

shown 1n Fig.
operatec they mmfe 1n the dlrectlon of the
ALTOW. -
Secured to the oear B is a ratchet wheel
C. Loosely secur ed on the shaft B is a disk
K having openings &' and K2 Pivoted at

}?® on the disk I 15 a plate ¥ which 1s pro-

vided with a pawl I* arranged to engage the

teeth of the ratchet wheel C! when the plate
1s swung in one direction on its pivot and to
clear said teeth when swung in the other di-
A pm e pr()]ectmg through the

opening K* limits the movement of the plate
F' 1n one direction, and a pin K® projecting
through the opening E' and engaging the
cylindrical or dome- Tilke part G limits 1t in
the other direction. The

OF KANSAS, AND HAGSTROM

pro] jects through

carried on the head B% and a brush
B, (I{ 12. 1) carried by the dlal D and bear-

part G is secured
Or the key-board may be located 1 to the upper bracket A* and has a slot or

sepmate place and be connected to the
operating parts by wires only.
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' opening G‘r1 into which a pro]ectmn on the
side of pin F® may enter when said pin is 1
Also on the disk

proper position to do so.
B is a pin E* which, when the disk E is ro-
tated, 1s adapted to engaO*e and push back a

lever H which is norimally pressea toward
the shatt B by the spring H*, Figs. 1 and 2.

Supported at a convenient place on the plate

or frame A 1s a magnet J whose armature J*

10

15

20

~ lever H, the spring H* will move said lever-
‘to engage the pin K? and cause the plate ¥
- to swing on 1its pivot K2

25

35

40

~ wheel and pawl.

45

50

- catch on the armature J. Ifnow an 1mpu;su

is provided with a “catch J* adapted to en-
gage and hold the lever H 1n 1ts retracted po-
sition against the action of the spring H-.
Power is delivered to the pulley B? and
the parts C, B, B® and B? run continuously
while the other parts are normally station-
ary or 1dle. In the idle or normal position

the pin I¥* 1s adjacent to the lever H and this

lever 1s held 1n its retracted position by the

be sent through the magnet J so that its
armature J* WlN be ‘Lttmcted to release the

When this occurs

the pawl F2,

The
pfmrl I

same movement which caused the

o to engage the ratchet wheel C also moved the
30

pin 1™ 5o that the projection thereon cleared
the slot G*. __
and the connected parts i1s 1n the direction of

the arrow of Iig. 5. This rotary movement
‘of the disk E continues until after the pin
E* arrives at and pushes back the lever H | 2

until 1t 1s caught and held by the catch J2.
- The pawl E t, as shown in Fig. 6, has the

face which 1s enmged by the teeth of the

ratchet wheel beveled so that the force re-

quired to drive it tends to push it outward
to disengage the connection between the
But during the turning

movement of the disk J the projection on

- the pin If® bears against the cylindrical sur-
face of (+ and prevents such disengagement.
after the pin E* has pushed“
back the lever H, the projection on the pin
I comes opp051te the opening (&', where-

Immediately

upon, there being nothing further to lee
the pawl ¥ in enoao'ement with the wheel
1t 1s disengaged and the parts come to a stm:)

- 1n normal posﬁmn Another 1mpulse Lhrough

DO

the magnet J will repeat the operation caus-
ing another revolution of the parts, and 1t
will be observed that upon each operation
the contact makers 8 and 15 make a complete

- revolution sweepmo over the contact points

60

- shown in Ifig. 7

As thus descnbed 1t wﬂl be seen that the

central operating parts are in effect a clutch
" mechanism set into operation by a magnet,

~and that when set into operation the contact

makers make one complete revolution and

- then come to a stop at normal position.
65

There is also an automatic locking mechan-

—

tively at a defi .
Refemmcr to Figs. 9 to 11, K represents a

{ ent stations on the line.

which before was clear from
the ratchet Wheel C, will be caused to engage
- that wheel and be driven thereby.

‘The movement of the plate E

tact spring.

Pt and P2

038,044

1Sm Whlch prevents the clutchmcr meclmmsmi :

from becoming disengaged durmg operation

and which also stops the contact ma kels pOSl— -

nite point.

-0

series of keys numbered to replesent differ-

In Fig.
numbers are placed on the faces of the keys

as they would be in the device itself, but mn
‘Fig. 11 these keys are marked K2, K2 ete., 50
as to distinguish them. There are as many

keys K as there are stations on the line, there

9 these

75

bemcr one such key for each station. There
is also a starting key S and a plug oper atmo o

key P.

- The keys K and P are normally held in anﬂ
elevated position by contact springs 19 and
6 located on the inside of the board ASf
“through which these keys pass.
ends of the key rods have collars on them
which limit theu outward movement by the...

contact springs 19 and 6.
Pivoted on the inside of the board AS

“8C

The mner .
85

little above and to one side of the keys KI' |

and P, are loose levers L. Nm.mally the
levers. L pass around and rest against the in-
Located at a con-

ner heads of said keys.

90

venient place is a magnet M whose armature
operates a rod M plowded with collars M*

adjacent to the ends of the levers L. When

a key K is depressed so that the inner collar

 leaves t’le inner face of the board AS. the ad-
oravity between

jacent lever L swings by

95

the collar and the boald and prevents the - '

actuated contact spring from returning the
key to its normal position.

100

If now an impulse is sent through the

~magnet M the movement of the rod M will o
“cause the adjacent collar M2 to push the
interposed lever L. from behind the collar on

105

the depressed key and thus permit the key

to be returned to normal position by 1ts con- -

As the keys K and P, their
levers L, and their contact Springs 19 and ©

are mdependent of each other, 1t will be evi-

~dent that two or more keys may be depressed
separately and that they may be simultane-
ously in the depressed condition.

also be evident that an operation of the

‘magnet M will simultaneously release all of
the keys that may at the time be depressed. -

The key S has no lever 1. and is not held
n 1ts depressed condition. Its object is to
close a circuit through the starting magnet
J, and the manner in which that result 1S

accomphished will be clearly seen from Fig.
11 without further descrlptmn The key P___ )
“operates contact springs leading to the phws’ -.

In the normal pos,ltmn of key P
“connections are closed to P! and open to P2
i In the depressed position these connections

110

It will -

115

129

are reversed. These plugs are adapted to be
inserted 1naspringjack having springs8and
11 which are terminals of the line limbs 9 and

10 and which are ‘lSSOCl‘lted with a suitable .
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Iine drop as shown in Fig. 11. The contact
springs operated by the keys I are con-
nected as shown to one side of a battery X,
while the points which they engage are con-
nected to certain contact points located on
the dial D. Fig. 11 shows these contact
points spread out in a straight line and the
manner in which cennections are made to
them. This diagram shows contacts enough
tor four stations but usually the calling de-
vice has contacts enough for twenty stations
on the party line. The particular manner in
which the contact points and the associated
devices are wired up will depend upon the
particular mechanism employed at the local
stations, No. 1, No. 2 etc. In the present
case the mechanism at the local stations is
assumed to be of a kind which will be oper-
ated or advanced by impulses in one direc-
tion and will be released by an impulse in
the opposite direction. Also that this mech-
anism 1s so constructed that impulses in the
release direction will not be effective to pro-
cduce release until after a predetermined
number of operating impulses have been
sent. It follows from this that impulses in
the release direction sent before this prede-
termined number of operating impulses
have been sent may be used for another pur-
pose. In the present case they are used to
operate the mechanisms of the local stations
1 such a way as to place selected ones of the
stations in telephonic connection with the
line. '

In the normal position of the device the
contact makers 3 and 15 are not in connec-
tion with any contact points but rest adja-
cent to the long contact strips 2 and 16
which they first engage upon the device
starting 1nto operation. |

Assuming that the operator at the central

office wishes to call the subscriber at station
No. 2 she will proceed as follows:—She 1n-
serts the calling plug P? in the spring jack,
presses kevs K* and P, both of which stay
in their depressed position by reason of their
levers L dropping by gravity between the
board A% and he collars on said keys, and
then presses key &. Pressing key S closes a
circult through the magnet J the result of
which 1s to start the calling device into op-
eration as before described. As soon as the
contact makers 3 and 15 reach strips 2 and
16 a current flows: —X—1—92—-3—4 35

6—T7—8—9— through the devices of the dif-
terent stations on the line—10—11—12—
13—14—15—16—17—X. This i1s an initial
mmpulse 1n the release direction the object of
which 1s to make certain that all of the local
station devices are 1 their normal positions
before the beginning of the operating im-
pulses. Immediately after the contact mak-
ers 3 and 15 leave these strips they engage
a palr of contact points which are connected
in the reverse way to the poles of the bat-

tery X. When this occurs a current flows:
A—I1—I15—1n the reverse direction through
the course previously described to 3-—17—X.
This 1s an 1mpulse in the operating direc-
tion and 1s repeated each time that the con-
tact makers reach contact points connected
in the same way to the battery X. In the
diagram this is shown as occurring for each
alternate pair ot contact points. Tor the
intermediate points no impulses are sent
until the contact makers reach the points

which correspond to the key K? which we

have assumed was depressed. A current
then flows:—X-—1-—9—3-—then as in the
first instance back to 15—920--19—18__

17—2X. This 1s an impulse in the release

direction but as the entire series of impulses
have not yet been sent 1t 1s non-effective
tor release and 1s used, by means of ap-
propriate mechanism, for connecting station
No. 2 telephonically to the line. The same

‘thing would be repeated for any other keys

K that might have been depressed.

After the contact makers have passed the
last contact points connected as before de-
scribed to the battery X, they come to the
long strips 21 and 22. A cuarrent then
flows :— X-—1—21—15—as before described
to 8—22—23—24—magonet N—25-—-17—X.
This 1s a current in the operating direction
which 1s used for signaling. To malke this
current effective for signaling purposes the
signaling connection for the desired station
or stations 1s supposed to have been made
at the same time that the telephonic connec-
tion was made, and the mechanism at the
local station has come to the limit of its
movement by striking an abutment or by
any other means. This current through the
magnet N serves to break its own circuit by
attracting 1ts armature, after which the
armature falls back and completes it again.
As a result of thig the long impulse that

would otherwise flow over the line while the

contact makers are passing over the strips

21 and 22 is broken up into a series of short

impulses for signaling the desired station.
Adter the contact makers leave the strips
21 and 22, the contact maker 15 engages the
point 26 which closes a circuit from the bat-
tery 4 through the magnet M and line 27.
As before described, the magnet M 1s used to
withdraw the levers L. from the keys K and

P 50 as to release them and permit them to
1

return to their normal position under the
action of their adjacent contact springs 19
and 6. Immediately after leaving contact

26 the device comes to a stop as before de-
seribed.

What we claim 1s:—

1. The combination with a series of con-
tact points, a pair of contact makers, and a
drive shaft normally disconnected from said
contact malkers, of a clutch mechanism ar-
ranged to connect the contact makers to the

o
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100
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115

120
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.Sh"l,ft ‘md means by which upon operating

the olutoh mechanism sald contact makers

will make one complete cycle of operations
and come to rest in their normal position.

- 2. The combination with a series of con-
tact points, a pair of contact makers, and a
drive shaft normally disconnected from said
contact malkers, of a clutch mechanism ar-
ranged to connect said contact makers to
the drive shaft, a magnet for operating said

clutch, means by which upon operating said

elutoh said contact makers will be moved

over said contact points, and means by which

upon the contact makers having completed

connection to all of said contact points the

contact makers will be automatically re-
leased from the source of power.

3. The combination with a pair of contact

makers, a drive shaft for moving them, and
a. double series of contact pomts over which

they are moved, of a battery, connections

25

30

30

40

45

50

00

60

85 tact makers in their cycle and consisting of | tact making devices, of a power driven shaft y

from the oppomte poleﬁ of said battery to
“alternate contact points in each series so that

upon a movement of said contact makers
over said contact points an impulse will be

sent in a given direction upon engagement.
with every " other contact point, open connec-

tions from the intermediate contact points of

“each series to the opposite poles of said bat-
tery, and a separate key for each open con-

nection and so arranged that by closing se-
lected keys said contact malkers will send
impulses in an opposite direction through
the contact points corresponcing to the kevs
olosed

4. The combination with a party line, and

3l dewoe for sending 1mpulses i an operat-

ne and in a 1*elef1<51110 direction over sald

hm,, of means by which upon operating
said device 1t will begin by sending one

long 1mpulse 1n the release direction over the
1line and will follow 1t by a series of ordi-

nary impulses in an operating direction, and

additional means by which one ordinary
impulse in the release direction may be
caused to flow over the line between any de-

sired two of the mpulses in the operating
chreotmn,

The combination with a party line, and
a mllmo device provided with contact points
ancl oontfw’f makers by which impulses are
sent over the line, of two strips m the path
of said contact makers by means of which a

long mmpulse would be normally sent over
the line, and a vibrating circuit breaker lo-

cated in the connection to said strips and so

arranged as to break the otherwise long 1im-
pulse into a series of short impulses suitable

for signaling local stations on the party line.

6. In a calling device for party lines, the
combination with a pair of contact nnhels, -

and a power device for moving them

through a cycle of operations, of a series of

contact connections in the path of said con-

i

|

| said locking

_ ou%hr with -

_933,944

a pair of strips engaged in the initial part
of the movement followed by a series of
‘pairs of contact points, then a second pair of
strips and finally a Slrw‘lo contact in the
- :)thh of one only of said oontaot makers.

_ The combination with a party line, cord -
*md plug connections therefor, and oontact._. |
making devices for sending 1mpulses over
the hne of a series of keys each arranged
to control the sending of an 1mpulse in a

reverse direction between some particular

palir of impulses normally sent, an additional

key for controlling the cord and plug con-

nections to said hne locking devices for
‘holding said keys in their moved position,
“and means controlled by
for releasing said keys upon the completlon _

of one operatlon of said devices.
8. The combination with a party line, cord
and plug connections therefor, and contact

making devices for sending impulses over

the lme of a drive shaft, means for connect-

70

75

80.

the contact devices

85

1ng the cont"mot making dewoes to the sha,ft o

a series of keys each arranged to control the
sending of an impulse in a reverse direction

90

between some particular pair of impulses -
normally sent, an additional key for con-

trolling the cord and plug connections to

sald hne, and a second additional key for - ”

- controlling the connection of the power to

the contaot making devices.
9. The combination with a party line, cord

~and plug connections therefor, and contact
making devices for sending 1mpulsos over

the 1111@ of a drive shaft, means for connect-

ing the contact makers to the shaft, a key
for making such connection, a series of other

keys arranged to control the sending of other

impulses 1n a reverse direction at predeter-
mined times in the operation of said contact
making devices, locking devices for the series

100

105

of keys, a magnet for ofmsing the release of

ﬁevwes,

contact m%kmo dewoes

10. The combination with a pa,rty line, -
cord and plug connections therefor, contact
making devices for sending impulses over

the 1111e and a key oontrolhno* the connection
of the cord and plug to the “contact making

devmefs of a drive shaft, a clutch mechan-

and an electrical con--
nection for said magnet controlled by Sald |

110

115

1S 1:01 connecting the oontaot makmg de-

 vices to the shaft, automatic means for re-
leasing the contact making devices from the.
power 1111111edmtelv upon The completion of
one cycle of operations by said contact mak-

120

1110 domoes, and automatic means for releas--
ing the cord and plug connections simultane-

devices from the power.

he release of the contact ma,kmg» '
125

11. The combination with a party 11ne
cord and plug connections therefor, contact

making devices and a key controlling the
| connection of the cord and plug to the con-
130
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a clutch mechanism for connecting the con-
tact making devices to the power, electric-
ally operated devices for actuating the clutch
mechanism to make such connection, means
by which the movement of the contact mak-
ng devices sends a series of impulses over
the line adapted to operate devices at local
stations on the line, a series of keys arranged
to be 1ndividually operated and each adapt-
ed to cause an extra impulse to be sent over
the line 1n an opposite direction to the im-
pulses before mentioned, locking devices for
holding the keys of said series in an operated
position when operated, and electrically op- |
erated means for releasing said keys upon
the completion of sending a series of 1m- |
pulses over the line.

12. The combination with a double row of
insulated contact points, and an insulated
contact maker for each row of points, of a
power driven shaft, a clutch mechanism
aclapted to connect said contact makers to
the power shaft, electrically operated de-
vices for actuating said clutch mechanism to
malke such connection, and automatically op-
erating means for releasing said contact
makers from said power shaft as soon as the
contact makers have passed once over their
1rows of contact points.

13. The combination with a double row of
imsulated contact points, and an insulated
contact malker for each row of contact points,
of a power driven shaft, a clutch mechan-
1sm for connecting said contact makers
to the shaft, a spring actuated lever for
operating the clutch mechanism so as to
make such connection, a magnet for releas-
g the lever so that it may operate the
clutch mechanism, and a projection carried
by the clutch mechanism, for restoring the
lever to its normal position so that the con-
tact makers may be released from the driv-
1ng shaft. _

14. The combination with a series of insu-
lated contact points, and a contact maker
therefor, of a power driven shaft, a clutch
mechanism constructed so as to normally re-
lease 1itself, electrically operated devices for
operating said clutch mechanism so as to
connect the contact maker to the shaft, and
a locking device arranged to hold such con-
nection during one movement of the contact
maker over its contact points.

15. The combination with a series of con-
tact points, a contact maker, a power driven
shatt, and means by which said; contact
maker 1s temporarily connected to the shaft
so as to cause it to make one electrical con-
nection to each of the contact points, of a

party line, means by which an impulse is |

sent over the line upon engagement of the
contact maker with alternate contact points,
and additional means by which other im-
pulses may be caused to flow over the line
upon engagement of the contact maker with

one or more of the intermediate contact

points. , . .
16. The combination with a series of con-

tact points located in a dial, a contact maker,

and means for causing the contact maker to
sweep once over the points on the dial and
stop, of a party line, means by which an

impulse 1s sent over the line for each alter-
nate contact made by said contact maker in
75

sweeping over the dial, and additional means

6o

70

for causing an additional impulse to flow

over the line upon the contact maker mak-
ing a contact with any one of the inter-
mediate contact points.

17. The combination with a double series

oi contact points located in a dial, a contact.

maker for each series, a power driven shaft,

and means for connecting said contact

makers to said shaft so as to cause them tg
sweep once over their contact points and
then stop, of a party line, means by which an
impulse in a given direction is sent over the

- party line for each alternate pair of contacts
- engaged by sald contact makers, and addi-
s Sl s p,

tional means by which an additional iIm-
pulse 1n the opposite direction is caused to
flow over the line for any intermediate pair
of contacts engaged by said contact makers.

18. The combination with a device for
sending 1mpulses over a party line, and
means for operating said device, of keys
adapted to be moved by hand and arranged
to control such 1mpulses so as to cause the
selection of desired stations, and an elec-
trical connection provided with a magnet for
causing moved keys to be automatically re-

turned to normal position upon the com-

pletion of the operation of said device.

19. The combination with a party line,
and a device for sending operating and re-
leasing 1mpulses over the line, of means for

setting said device into operation so that it

will make one revolution so as to send a se-
ries of such impulses, and electrical connec-
tlons so arranged that the first impulse of
such series will be a releasing impulse which
releasing impulse will be followed by a plu-
rality of operating impulses.
o1gned at Elkhart, Ind., this 11th day of
April, 1906. -
CLARENCE A. ANDERSON.
_ WILLIAM HAGSTROM.
Witnesses: | -
J. W. FEuoaousE,
Crarres H. FierpmOUSE.
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