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UNITED STATES PATENT OFFICE. 
ELMER, CURNUTT, OF GARNETT, KANSAs. 

TELEPHONE SYSTEMI. 

1,378,585. Specification of Letters Patent, 

Application filed August 14, 1917. serial No. 186,205. 

To all whom it may concern: . 
Be it known that I, ELMER CuRNUTT, a 

citizen of the United States, residing at 
Garnett, in the county of Anderson and 
State of Kansas, have invented certain new 
and useful Improvements in Telephone Sys 
tems, of which the following is a specifica 
tion. 

This invention has relation to telephone 
systems, and has for an object to provide a 
telephone system for a rural party line, em 
bodying means whereby to prevent other 
Subscribers than the one called from “listen 
ing in.” 
Another object of the invention is to pro vide a party line telephone system having 

the above named characteristics and em 
bodying means for permitting only the bell 
of the called subscriber to ring, the remain 
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ing bells of the party line remaining silent. 
A still further object of the invention is 

to provide a party line telephone system 
and apparatus embodying means whereby 
each subscriber may be aware when the line 
is in use by means of an indicating device, 
without however, being permitted to listen 
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in, the indicating device also informing the 
Subscribers to the line when the conversa 
tion has ceased and the line is again free. 
In addition to the foregoing my inven 

tion comprehends improvements in the de 
tails of construction and arrangement of the 
parts to be hereinafter more fully described 
and particularly set forth in the appended 
claims. 

In the accompanying drawings in which 
similar and corresponding parts are desig 
nated by the same characters of reference throughout the several views in which they 
appear: 

Figure 1, is a view in perspective of a 
subscriber's set of a party line telephone 
system constructed in accordance with my 
invention. 

Fig. 2, is a detail view of the mechanism 
for operating the indicator. 

Fig. 3, is a view in side elevation of a 
switch employed in connection with my in 
vention. 

Fig. 4, is a diagrammatic view of the 
shaft of the magneto generator used in my 
system. 

Fig. 5, is a diagrammatic view illustrat 
ing the winding of the magneto generator 
armature and 8 . . . . . . Fig. 6, is a diagrammatic view of the 

when the lever 21 

Wiring of two stations of a party line sys ten embodying my improvement. 
With reference to the drawings, particu 

larly Fig. 1, 10 indicates a casing designed 
to inclose the instrument of a subscriber's 
Set. A dial 11 is set in the front plate of the casing, graduated in accordance with 
the number of Subscribers on the line. A 
shaft 12 extends through the center of the 
dial and Supports a hand 13 movable there 
Over as shown more in detail in Fig. 2. Said shaft 12 also carries fixedly mounted 
thereon a ratchet wheel 20. A lever 21 is 
fulcrumed at a point intermediate its ends 
as at 22 adjacent the periphery of the 
ratchet wheel 20, and said lever carries at 
each end a pawl 28, which engages the pe 
riphery of the ratchet wheel. Springs 24 
Secured to the lever and engaging the pawls tend to urge, the pawls into such engage 
ment. A pair of stop pins 25 are located 
in the position to be engaged by said pawls 

is shifted in a certain di 
rection. - 

An Operating mechanism for said pawls 
and lever is provided and includes an elec 
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tro-magnet indicated generally at 26 com 
prising poles 27 and 28 connected by means 
of a yoke 29. Mounted for oscillation ad 
jacent the ends of the poles is an armature 
80 in the nature of a steel magnetized bar 
fulcrumed at a point intermediate its ends 
as at 81 upon a bracket 32. An arm is rig 
idly secured in said armature, said arm be 
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90 
ing indicated at 33, and extends between the 
poles of the electro-magnet and between a 
pair of leaf springs 34 which tend to cen 
tralize the armature 30 or to dispose the 
Same in a mid-way position to retain the bar 
out of engagement with the poles of the 
magnet. A link 35 connects one end of the 
armature to the lever 21 whereby said lever 
may be oscillated when the armature is vi 
brated through energization of the electro 
magnet as will be presently explained. 
A yoke 36 is mounted adjacent the elec 

tro-magnet with a magnet 37 supported in 
the intermediate portion thereof with the 
pole of the magnet extending between the 
terminals of said yoke as indicated in Fig. 2. 
One terminal 38 of the yoke is slotted to re 
the terminal for sliding movement in a lon 
gitudinal direction but which will not per 
mit lateral movement of said leaf either ver 
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ceive a sliding leaf. 39 which is guided in 
110 

tically or horizontally. The end of the leaf 



O 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 

39 opposite to its supported end is bifur 
cated to embrace the end of the armature 30 
to which the link 35 is connected. The slot 
39' provided by the bifurcated end of the 
leaf 39, is longer than the width of the ar 
mature 30 as shown in Fig. 2 of the draw 
ing, so that some longitudinal movement of 
the leaf 39 is permitted independently of 
the connection to the armature 30. The 
other terminal of the yoke 36, which ter 
minal is indicated at 40 Supports a spring 
plate 41 acting as an almature disposed 
above the pole of the magnet 37. Said ar 
mature 41 lies in the same horizontal plane 
as the leaf 39 so that when said armature 
41 is attracted by its magnet 37 so as to dis 
pose the armature below the plane of the 
leaf 39, said leaf may be shifted to dispose 
the same above the armature 41 to hold said 
armature in engagement with the magnet. 
The armature 41 is insulated from the yoke 
36 for a 
noted. 

I have illustrated in Fig. 3 of the draw 
ings a type of Switch employed in my sys 
tem comprising a plurality of contact plates 
and buttons for flexing a number thereof 
in unison for the establishment of certain 
circuits. The switch comprises a relatively 
long plate 42 having terminals 43 and 44 
bent downward. A pair of contact plates 
45 and 46 are located beneath the plate 42 

purpose which will be presently 

adjacent the ends thereof in parallelism. 
thereto and normally engaging the down 
turned ends of said plate 42. A second long 
plate 47 is then disposed beneath the said 
plates 45 and 46 in parallelism thereto, the 
ends of said plate 47 being bent downward 
as at 48 and 49. A pair of short spring 
plates 50 and 51 are next disposed beneath 
the ends of said plate 47 in contact with the 
downturned terminals of said plate, and be 
neath these short plates a third long plate 
52 is provided having downturned ends 53 
and 54. A third set of short contact plates 
55 and 56 are next located beneath the ends 
53 and 54 of the plate 52, and a long plate 
5S is located between the plate 52 and said 
plates 55 and 56, the plate 58 however, hav 
ing its end straight and not curved as in the 
case of the long plates previously mentioned. 
A straight plate 59 similar to the plate 58 
is next disposed beneath the plates 55 and 
56 normally out of contact therewith. A 
long plate 60 is next disposed beneath the 
plate 59, and a last plate 61 is disposed be 
neath the plate 60 with the terminals of 
said plate 61 indicated at 62 and 63 bent up 
Ward, but normally out of engagement with 
said plate 60. The inner ends of the short 
plates of each vertical Series are connected 
together or held in blocks of insulation 64, 
and the Outer terminals of each vertical se 
ries of short plates are connected together 
by means of studs of insulation 65 which 
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are provided with buttons 66 and 67 which 
extend through the front of the casing as 
shown in Fig.1. 

I provide a novel form of magnetogen 
erator, the parts of which are shown in Figs. 
4 and 5, and include a shaft 68 having a 
split ring commutator 69 mounted thereon. 
The armature coil indicated diagrammati 
cally at 70 in Fig. 5 has its terminals con 
nected to the segments of the commutator. 
One end of the shaft also carries a collector 
ring 71 insulated from the shaft and one ter 

70 

75 

minal of the armature coil is connected to . 
Said ring and the other is grounded upon the 
shaft 68. Brushes 72 and 73 engage the 
Split ring commutator to collect the current 
therefrom, while a collector brush. 74 bears 

80 

against the collector ring 71, another brush 
s 

site end thereof. 
The shaft 68 of the magneto generator 

carries a reversing switch indicated gener 
ally at 76 and which comprises a pair of 
contact plates 77 and 78 carried by said 

75 bearing against the shaft 68 of the oppo 

shaft for alternate engagement with con 
tacts 79, S0 and S1, stationarily mounted, 
the contacts 9 and 81 being connected to 
gether as indicated. The shaft. 68 is jour 
inaled for longitudinal sliding movement, as 
Well as rotary movement whereby the con 
tacts 77 and 7S may be shifted from engage 
ment with the contacts 80 and 81 to a posi 
tion where they engage the contacts 79 and 
S0 for the purposes of reversing the current 
in a circuit for a purpose which will be 
presently noted. 
With reference to Fig. 6, A and B desig 

nate two stations on a party line connected 
by means of the main leads 82 and 83. Each 
station includes the same apparatus con 
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05 
nected in an identical manner, and hence a 
description of one will suffice for all. A con 
ventional type of pivoted receiver hook 84 is . 
connected at its pivotal point by means of a 
conductor 85 to one contact 86 of a pair of 
contacts 87, the other contact being desig 
nated 88. These contacts are associated with 
the mechanism shown in Fig. 2, and are designed to be brought into engagement by 
means of a cam 89 which is fixedly mounted 
upon the shaft 12. A conductor 90 forms the 
connection between the contact 86 and the yoke 36 shown in Fig. 2. The spring plate 
armature 41 is then connected by means of 
a conductor 91 to the main lead 82, and a 
conductor 92 is used to connect the contact 
88 of the pair 87 mentioned above to said 
conductor 91 as indicated. A conductor 94 
extends from one terminal of a transmitter 
95 to the primary 101 of an induction coil 
and the other terminal of the transmitter is 
connected by means of a conductor 96 to a 
contact 97 located above the receiver hook 
84 and normally, out of contact with said 
hook when the receiver is rested upon the 
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hook. A source of current 98 is interposed 
in said conductor 96. A contact 99 is also 
located above the receiver hook adjacent the 
contact 97 and a conductor 100 extends from 
said contact. 99 to the primary 101 of the 
induction coil, and from said primary to the 
conductor 94. The secondary coil 102 is con 
nected at one terminal to the contact 99 and 
at its other terminal to the receiver 103, the 
other terminal of the receiver being con 
nected by means of a conductor 104 to the 
main lead 83. These constitute the talking 
and listening circuits and are conventional 
except for the provision of contacts 87, arma 
ture 41 and contact yoke 36 therefor. 
The electro-magnet 37 which is mounted 

in the yoke 36 may be termed the connector 
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magnet, and the circuit in which said magnet 
is located may be termed the connector cir 
cuit. This circuit includes a conductor 105 
leading from one terminal of said magnet to 
the brush 72 of the generator indicated gen 
erally at 106. The other terminal of the 
electro-magnet 37 is connected by means of 
a conductor 107 to the plate 60 of the mul 
tiple plate switch mentioned above. The 
plate 61 is then connected by means of a con 
ductor 108 with the other brush 73, of the 
generator. 
The electro-magnets 26 are located in 

what may be termed the selecting circuit, the 
mechanisms operable by said electro-mag 
nets are for the purpose of selecting a sta 
tion on the party line to be called. The coil 
28 of said electro-magnet 26 is connected by 
means of a conductor 111 to the contact 81 
of the reversing switch described above, said 
contact 79 being connected by means of a 
conductor 110 to the contact 79 of said re 
versing switch, in the usual manner. The 
coils 27 and 28 of the magnet 26 are con 
nected together in series, and the coil 27 is 
connected by means of a conductor 109 to 
the middle contact 80 of the reversing 
switch. The plate 78 of the reversing switch 
is then connected by means of a conductor 
113 to the short plate 50 of the multiple 
plate switch and the long plate 58 thereof. 
The plate 77 is then connected by means of 
a conductor 114 with the ground 115. A 
branch 116 is then taken from the conductor 
113 and led to the conductor 104 or the main 
lead 83 as desired. The conductor 105 is 
provided with a branch lead 117 which is 
connected to the short plate 56 of the switch. 
A contact 118 is provided beneath the re 
ceiver hook 84 for contact therewith when 
the receiver is upon the hook, and said con 
tact 118 is connected by means of a lead 119 
to the short plate 45 of the switch. The 
brush 74 which bears upon the collector ring 
of the generator is connected by means of a 
lead 120 with the short plate 46 of the 
switch, and the brush 75 or ground of the 
generator is connected by means of a con 
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ductor 121 with the short plate 51 of the 
switch. It is also to be noted that the short 
plate 55 of the switch is connected across to 
the long plate 60 by means of a connector 
122. The plate 59 of the switch is then 
grounded by means of a conductor 123 to the 
ground 115 as indicated. Finally, a polar 
ized bell 124 is provided having one terminal 
connected to the main lead 83 and the other 
terminal connected by means of a lead 125 
to the contact 118 which is located beneath 
the receiver hook. . . 
In operation, and assuming that station 

A is about to call up station B, the first 
step is to energize the connector circuit of 
station A which can be done by pressing 
the button 67 of the multiple plate switch, 
and then operate the magneto generator. 
As a result a current travels from the brush 
72 of the magneto generator, through the 
conductor 105 to the magnet 37 energizing 
the same, returning through the conductor 
107 to the long plate 60 of the multiple 
plate switch, which long plate will now 
have been contacted with plate 61 by move 
ment of the button 67 whereby the current 
may return through said plate 61, and the 
conductor 108 connected thereto to the brush 
73 of the generator. The electromagnet 37 
having been energized, its spring armature 
41 will be attracted and held down thereby 
completing the circuit between the conduc 
tor 91, through the armature into the yoke 
36. As soon as this connection is estab 
lished, continued energization of the gen 
erator will cause a current to pass from the 
brush 72 through the conductor 105 and into 
the branch 117 connected to said conductor 
105 into the short plate 56 of the switch. 
This plate being in contact with the plate 
59, because of the depression of the button 
67, the current will enter said plate 59 and 
thence into the conductor 123 and to the 
ground 115. The current will then enter 
at the ground 115 of station B, and through 
the blade 77 of the reversing switch of said 
station into the conductor 111 of said sta 
tion entering the electro-magnet 26, return 
ing through the conductor 109 leading from 
said electro-magnet, to the reversing switch, 
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through the blade 78 of said switch, through 
the conductor. 116, returning through the 
main lead 83 to station A, entering station 
A by means of the conductor 116 thereof, 
and from said conductor 116 through the 
conductor 113 into the plate 58 of the 
switch of said station which blade will now 
be contacted at its right hand terminal with 
the right hand end of the plate 52, owing 
to the fact that depression of the button 
67 released the tension on the spring 52 so 
as to permit the same to descend and con 
tact with said plate 58. The current pass 
ing through the spring 52 enters the short 
blade 55 and thence traverses the short con 
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nector 122 into the long blade 60, and thence 
into the right hand terminal 63 of the blade 
61, leaving said blade 61 and returning to 
the generator by means of the conductor 
108. Thus it will be seen that both select 
ing magnets 26 of the station will be en 
ergized simultaneously and to the same ex 
tent. The generator sending out a pulsat 
ing current through the brushes 72, and 73 
intermittently energizes the magnets 26 SO 
as to vibrate the armature 30 thereby caus 
ing rotation of the ratchet 20 and conse 
quently movement of the hand 13 over the 
dial. When the calling subscriber has ob 
served that the hand has arrived at the num 
ber on the dial corresponding to that of the 
subscriber called, further actuation of the 
generator is stopped. The cam 89 of the 
called subscriber will then be in a position 
to close the contacts 86 and 88. The cams 
of the other subscribers' sets will not be in 
a position to close the contacts. It Will also 
be observed that owing to the fact that the 
magnet 27 of the electro-magnet 26 of the 
calling subscriber is energized, the blade 39 
will have been shifted over the blade 41 
thereby retaining the spring armature 41 
in contact with the pole of the magnet 37. 
The subscriber having been selected, his 

bell may be rung by sending an alternat 
ing current through the main lead which 
can be accomplished by first releasing the 
button 67 and then reactuating the gener 
ator, whereupon a circuit will be established 
which will permit an alternating current 
to pass from the collector brush 74 through 
the conductor 120 to the short plate 46 of 
the switch through the plate 42, to the short 
plate 45, thence through the conductor 119 
into the receiver hook passing therefrom 
through the conductor 85 and through the 
conductor 90, yoke 36, armature 41 and 
wire 91 to the main lead 82. The current 
enters station B from the main lead 82 
through conductors 91, and 92, through the 
closed contacts 86 and 88 through the con 
ductor 85 into the receiver hook 84, con 
tact 118 and through conductor 125, through 
the bells 124 of station B, passing out 
through the main lead 83 to station A. 
The current returns to station. A by means 
of the conductor 104, through conductor 
116, conductor 113 to the short plate 50 
of the switch, through the long plate 47 to 
the short plate 51, and leaving said plate 
51 through the conductor 121 returning to 
the ground contact 75 of the generator. 
Thus, it will be seen that only the bell of 
the called subscriber can be rung inasmuch 
as it is only that subscriber that has the 
contacts 86 and 88 in engagement by rea 
son of the operation of the selected mecha 
nism. - 

Considering the voice current originating 
in station B, the current from the battery 
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98 traverses the transmitter 95, conductor 
94, passing through the primary 101 of the 
induction coil and through the contact 99 
to the receiver hook 84, thence through the 
lead 85 closed contacts 87, conductor 92 and 70 
through the conductor 91 to the main lead 
82. In the station A, the current is received 
through the conductor 91, armature 41, yoke 
36, conductor 90, contacts 86 and through 
the conductor 85 to the receiver hook 84 
and thereby through the secondary 102 of 
the induction coil, thence to the receiver 103 
and to the main lead 83 through the con 
ductor 104. 
To return the selecting mechanism to 

normal position after conversation has 
ceased, the calling subscriber in the present 
instance A, depresses button 66 and then 
energizes the generator, first sliding the 
generator shaft longitudinally so as to actu 
ate the reversing mechanism. A direct cur 
rent then leaves the brush 72 of the gen 
erator, passing through the conductor 117 
into the short plate 56 of the switch. 
Through the long plate 52 into the plate 58 
owing to the fact that depression of the 
button 66 permitted engagement between 
the plates 52 and 58, thence through the con 
ductor 113 to the Switch blade 78 of the re 
versing switch, into the contact 81, through 
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the conductor 111 into the magnet 26 there 
by energizing them, and reversing their 
polarity relative to the polarity which was 
acquired in the first instance when ener 
gized by current sent through the reversing 
switch prior to its actuation justmentioned. 
The current then leaves the magnet thirough 
the lead 109, entering the contact 80 of the 
reversing switch, passing through the Switch 
blade 77 into the ground 15 and also through 
the conductor 123 to the switch blade 59, 
through the short plate 55, traversing the 
short connector 122 to the long plate 60 
through the plate 61, returning to the brush 
73 by way of the conductor 108. By revers ing the polarity of the magnet 26, the pole 
28 will be energized so as to attract the 
armature 30 toward said pole whereupon 
the lever 21 will be reciprocated to an ex 
treme position so as to disengage the pawls 
23 by reason of their engagement with the 
stop 25 so that a coil spring 126 encircled 
about the shaft 12 and which spring is 
placed under tension during actuation of the 
clockwork mechanism, may return the hand 
18 to its normal position opposite the zero 
mark on the dial whereupon the apparatus 
will be in a position again for operation in 
the manner described above. v 
Thus it will be seen that I have provided 

a novel party line telephone system and ap 
paratus wherein only the bell of the called 
subscriber will be rung and whereby no 
other than the called subscriber and the 
calling Subscriber can converse, the remain 

100 

05 

10 

115 

120 

25 

130 



10 

5 

20 

25 

30 

1,878,585 

ing subscribers being locked out. It will 
be apparent however, that each and every 
one of the subscribers will be aware when 
the line is in use and when the conversation 
between subscribers has ended and the line 
is again open. 
While I have illustrated and described my 

invention with some degree of particularity, 
I realize that in practice various alterations 
thereover may be made and I therefore de 
sire to reserve the right and privilege of 
changing the form of the details of con 
struction or otherwise altering the arrange 
ment of the correlative parts without de 
parting from the spirit of the invention or 
the scope of the appended claims. 

Having thus described my invention what 
I claim as new and desire to secure by Let 
ters Patent is:- 

1. In a party line telephone system, the 
combination with a pair of main leads and 
a plurality of receiving and transmitting 
sets connected thereby, a normally open 
switch in each set disconnecting said set 
from the said leads, a polarized step by step 
magnetic means for each switch to close the 
switch when energized by alternating cur 
rent, a reversing switch, a generator adapted 
to generate direct and alternating currents 
and in series with the said reversing switch 
and the said magnetic means, a multiple 
contact switch, circuits connecting said gen 
erators, magnetic means and said 'normally 
opened switches, and a means associated 
with each magnetic means operable when a 

s 

direct current from said generator is gen 
erated to restore the step by step mechanism 
to initial position and thus open the switch. 

2. In a party line telephone system, a 
talking and listening set, a pair of main 
leads, a normally open relay in series with 
the leads and set, a generator adapted to 
generate direct and alternating currents in 
circuit with the magnetic means of the relay, 
a plurality of step by step mechanisms each 
including a pair of polarized electrical mag 
nets and an armature, the latter oscillating 
toward one pole when the electrical magnets 
are energized by an alternating current and 
attracted to the other pole when the elec 
trical magnets are energized by a direct cur 
rent, a locking means for the relay operable 
when the armature is oscillated whereby the 
talking and listening sets may be locked in 
closed circuit with the main leads, a second 
talking and listening set adapted to be 
placed in circuit with the main leads when 
the step by step mechanisms reach a prede 
termined point of operation, and means 
operable when a direct current is generated 
and the armature thus attracted to release 
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the step by step mechanisms to restore them 
to zero and to release the locking relay. 
In testimony whereof I affix my signature 

in presence of two witnesses. 
ELMER, CURNUTT. 

Witnesses: 
ERNESTL. HoLMEs, 
JoHN STEWARDSON. 


