
S. B. FOWLER, 
RELAY MECHANISM, 

APPLICATION FILED JUNE 5, 1907, 

931,854. Patented Aug. 24, 1909. 
-3 SEES-SHEET 72 tly 

-- - WITILESSES II) v Bill? 
slo, a Ch 7/ . . . . la II UEl H-FO Wl E I 
Lili i. y-eira S. r1 fairy d e/Cal-2 a C- (8catecucu 

Alid ?till st 

  



S, B, FOWLER 
RELAY MECHANISM, 

AFPLICATION FF LED JUNE 5, 1907. 

2 SHEETS-SEEE 2 
Patented Aug. 24, 19(?) 931,854. 

a 
-1 

TIVE Il 
See JIL El FD WiFi" 

A.Y 
--- (32-se: 
AT ri Bl 

  



5 

20 

2 5 

35 

40 

50 

5 5 

'931,854. 

. tem for illustrating the 
of the relay mechanism. 

UNITED STATES PATENT OFFICE. 
SASE JEE, 3. 2 oWLE3, 93 LA 4AY SATE, RRAN.A. 

RELAY WISEQEAN&SI. 

- Application filed June 5, 1907. Serial No. 377,400. 
Specification of Letters Sateni. Batented Aug. 24, 1899. 

To all whom it may concern: 
Be it known that I, SAMUEL B. FowlER, 

citizen of the United States, residing at La Fayette, in the county of Tippecanoe and 
State of Indiana, have invented a certain new and useful improvement in Relay Mech 
anish, of which the following is a full, clear, 
concise, and exact description, reference being had to the accompaiying drawings, 
forming a part of this specification. 

ly invention relates to relay mechanism to be used particularly in telephone ex 
change systems for controlling the line and 
supervisory signals, the object being to sim 
plify, the construction and reduce the cost 
but at the same time to provide for more sim 
ple arid more eficient control of the said 
signals by the relay mechanism. 
On the accompanying drawings I have 

shown the construction of the relay mechan isla) and, diagranamatically, a telephone sys 
practical operation 

In detail Figure 1 is a side elevation view 
of the relay mechanism: Fig. 2 is a top view 
thereof: Fig. 3 is a front end view thereof: 
IFig. 4 is a rear view; Fig. 5 is a front end 
yiew with the armatures removed; Fig.6 is 
front view of one of the armatures; Fig. I 

is a front view of the other armature, end Fig. 8 diagrammatically represents a tele 
phone exchange system employing my in 
proved relay mechanism. - 

Extending from a magnetic supporting 
1)late 1 are the cores 2, 3 and the cores 4, 5, 
the ecies 2 and 3 lying in one horizontal 
plane and the cores 4 and 5 in another hori 
zontal plane. A supporting frame or piate 
6, preferably of non-magnetic material, en 
geges and Supports the front ends of the 
cores but being insulated therefrom by in 
slating bushings T. A tie rod Sextends 
between the supporting plate 1 and the front, 
plate 6, as is shown, this arrangement form 
ing a rigid structure. On the cores 2 and 3 
are the energizing coils 9 and 10, respec 
tively, and on the cores 4 and 5 are mounted 
the energizing coils 11 and 12, respectively. 
From the coils 9 and, 10 extend contact pins 
13 and 14. 'espectively, through the openings 
15 and 16, respectively, in the supporting. - e Supporting plate 1, which openings are of sufficiently 
larger diameter than the pins to prevent 
contact of the pins with the plate 1. In a 
similar manner contact pins 7 and 18 ex teia from coils 11 and 12, respectively, 

insulated from the 

through the openings 19 and 20 in the platel. 
Extending forwardly from the front plate 

6 betwe etween the upper and lower cre ends are the bearing jugs21 and 22 to which are piv 
means of a connor pil 26. Thisarmature is "-shaped, its ends 27 and 28 being oppo 
site the ends of cores 2 and 3, so that upon 
magnetization of these cores the armature 
will be rocked in its piyot and its upper end 
drawn to the cores. The firmature has the 
upward extension 29 which carries a plati 
ula contact plate 39 adapted, when the ar 

mature is attracted, to engage the contact 
point 31 at the end of contact rod 32 sup ported from the plate 1 and extending for 
wardly through the upward extension 33 on 
the front plate 6, this rod 32, however, being 

ced if e plates 1 and 6 but, ex. tending, beyond plate 1 to form a contact 
terminal for engagement with conductors. 
Also supported from the plate 1 is a con 
ductor bar 34 which extends forwardly 
through the front plate 6 and through an 
opening 35 in the armature 25, the eiid 36 being turned upwardly ind carrying a plati 
nun contact plate 3i for engaging in the 
platinum contact point 38 on the armature 
when the armature is in its normal unat 
tracted position. This bar 34, however, is 
insulated from plate 6 by the insulating 
washer 39. 
Secured to the front end of almature 25 

is the bearing frame 40 having the bearing 
lugs 41, 42 between which is pivoted the 
armature 43 by means of a pin 44 passing 
through the armature and lugs as shown. 
This armature 43 has the shape of an in 
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8ted the ends' 23, 24 of the armature 25, by . 
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verted the lower extensions 45 and 46. being disposed opposite the ends of cores 4 
and 5, so that upon energization of the lower 
coils the armature will be swung about the . 
pivot pin 44 and toward the cofies 4 and 5. 100 
in arnature 25 is a pocket 47 and opposite 
in armature 43 is a pocket 48, which pockets serve to support a compresison spring 49. 
inserted between the amatures, so that nor mally the lower end of armature 43 will be 
held away from the cores 4 and 5. Arma 
ture 25 will be held away from the upper 
cores 2 and 3 by gravity, the center of . 
gravity of the united armatures being in 
front of the pivot pin 26. The upper end of , i.G 
armature 43 carries a platinum contact plate: 
50 for engaging the contact point 51 at the 

  



conductor rod 52 supported from the 
plate and extending forwardly 

the front, plate 6 but insulated 
.e. front plate by the washer 53 and 

5 
tending beyond plate 1 for con 
Suitable circuits. In the upper 

iiis aiiaature 43 there is also an 

55 also extends from the armature 
opening 54 engaging the armature 

to imit the movement of armature 43. 
Eic stops 56 also extend from the 

. . t. 
arisatire 43 is disengaged from contact 
point, 51 &nd the lower end of this arnature 

23 is 8way from the core ends 4 and 5. Alma 
25 is away from cores 2 and 3 and its 

gi rod 34. in practice, as will be shown 
later, the upper coils 9 and 10 are connected 
With the line circuit, while the lower coils 
are connected with local circuits. The upper 
coils are, therefore, energized first and ar 
mature 25 is attracted to break engagement 
between contacts 38 and 37 and to establish 
contact between contact plate 30 and con 
act point, 31. Armature 43 is carried with 
arnature 25 and its contact plate 50 comes 
into engagement with contact point 51. 
When the lower cores now become energized, 
ariaattire 43 will be attracted and contact 
between plate 50 and point 51 will again be 
broken. 

in Fig. 8 have diagrammatically shown 
a telephone exchange system employing my 
in proved relay mechanism and showing its 
adaptation and operation. A central ex 
change C is adapted for connection with 
substations A and B. Each substation is 
provided in the usual manner with a switch 
hook 60 for supporting a receiver 61, and a 
signal bell 62 is shown as normally connected 
in series with a condenser 63 between the 
line limb, a. and contact 64 normally engaged 
ily the Switchhook. A transmitter 65 is also 
shown included in line limb, a together with 
the primary winding 66 of the induction 
coii, this line limb a terminating in alter 
late contact 67 to be engaged by the switch 
icek Ipoh removal of the receiver therefron). 

2 3. 

3 

45 

secondary winding 68 and the switchhook 
is connected with line limb b. Line limb a 
serially includes a winding, which may be 
Yilding 9 of the relay just described, and 
feriliates at the negative pole of the central 
siatio) battery P. Line limb. , includes a 
winding, which may be winding 10 of the 
i'elay, and terminates at the positive pole of 
the central station battery. These windings 
9 : Ad 10 are connected in circuit to be cumu 

y insulated from the rear plate 

54 for 'eceiving the contact end 36. 

Intact, 38 engages contact 37 on the end 36: 

The receiver is connected in circuit with the 

issarie- m 
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lative in their effect. The cores 2 and 3 are 
diagrammatically shown as a common core, 
but the operation thereof is understood. The 
cores 4 and 5 are also diagrammatically 
shown as a common core which carry the 
windings 11 and 12, which are cumulative 
in their effect. The arinatures and contacts 
are given the same reference characters as 
in the detail views of the relay. Extending 
from line limbs (, and b are the tip and 
sleeve jack Springs 69 and 70 for engaging the 
tip and sleeve contacts 1 and 72 of the answer 
ing plug p of the cord circuit. A third con 
tact 73 of this plug engages the jack thimble 
14 when the plug is inserted. Plug contacts 
71 and 72 terminate in key springs 75 and 76, 
respectively, Iormally connected with ring 
ing key springs and 7S, which teriminate 
in tip and sleeve contacts 1 and 2 of 
tailing plug p’. Plug contact 73 engages its 
thinble 4 when the plug is inserted into 
jack springs 70 and 69. The reference 
characters for the called side of the circuit 
are the same as those of the calling side ex 
cept that they are primed. Upon actuation 
of springs 75 and 76 the operator's telephone 
set will be connected in circuit in a well 
know in lanlier, and upon actuation of 
springs 7 and is ringing generator { i will 
be connected with the cold circuit in a well 
known manner. Conductors 9 and 79 coll 
lect, l'espectively, with plug contacts 73 and 
73 and are connected together at their other 
terminal and through conductor S0 with 
positive terminal of battery P. Included in 
conductor 79 is the supervisory lamp 81 and 
in conductor 79 is stipervisory lamp 83. A 
conductor S2 connects contact 51 of the relay 
with the positive bus bar of the battery and 
includes the line lamp 83. One terminal of 
windings 11 and 12 connects through con 
ductor 84 with thimble 74, and the other 
terminal connects through conductor 85 with 
contact 31 of the relay. Contact 37 of the 
relay also connects through conductor 86 with 
conductor 84 and with the jack thin ble 74. 
The operation of the system can now 

readily be followed. Suppose subscriber at 
Substation. A desires communication with 
subscriber at substation B. He removes his 
receiver from the hook and closes circuit 
through the line limbs (t, b, windings 9 and 
10 of the line part of the relay and through 
the jail battery . Arnature 25 is then 
attracted to break engagement with contact 
3 and to establish engagement, with contact 
31 and ai'nature 43 is also carried into elec 
trical engagement with contact 51. Thus 
far the only circuit closed will be the circuit 
throtigh the indicating anp 83, traced from 
positive bus, bar, through lamp S3, contact. 
51, arnature 43, through the arimature sup 
porting framework and through conductor 
S7 to negative bus bar, the line lamp then 
illuminating to indicate to the operator that 
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station 3 and thereby causes closure of the 
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lease of aimatures 25 and 25". The super 
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lows: from positive pole of battery through 

clait will be closed through relay windings 

being broken through the windings 11, 12 
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A has called. The operator in 
És Riisweig plug p into the springjack 

aid in eitely connects the alswering cord 
s&raids with line limbs ( and b and battery, 
and spen actuation of springs 5 and 36 
connects her telephone set in circuit and as 
certains the desired connection which, as 

st bstation. 
- 

assumed, is with sufi station B. Upon inser 
tion of the plug in the jack the following 
circuit is closed: from positive terminal of 
battery, through conductor's 80 and 79, 
sites, Spervisory ap S1, plug contact 
i 3, & 6: k thiriable 74, conduct or 84, through 
"indings 14 and 12, through armature con 
tae; 31. Filature 25 and condictor 87 to the 
legative terminal of the battery, this causing 
afiraction of arniature 43, which thereby dis 
connects from contact 51, thus opening the 
circuit firough the line ianup 83. Super 
viscily lamp S1, ii.owever, will not illuminate, 
felt the eason that the resistance of wind 
ings il, 12 is stich as will prevent sufficient 
current fiosy to illuminate lamp 81. Thus 
far, then, both line and supervisory lamps 
are uinii liminated. The operator inserts 
plug p' into the jack connected with sub 
supervisory circuit through lamp 81 as fol 
conductor's 80 and 79. through supervisory 
lamp. 81, plug contact 3', thin ble 74", con 
ducto: 84. conductor S6', al'mature 25' and 
conductor 8 to negative bus bar. When 
the signal bell at substation B is rung upon 
actuation of springs TT and 78 by the oper 
ator and the subscriber in reply answer's, cir 

10'. ii', aid armature 25° attracted to break. 
connection with its front contact. 37 and 
into engagement with its rear contact 31. 
The supervisory ci}'cuit is therefore broken 
and circuit closed through the relay wind 
ings 11, i2', whereupon arinature 43 will 
be attracted and will prevent closure through 
and illumination of line lamp 83. All lamps 
are now unilluminated and the subscribers. in conversitioll with each other. As soon as 
they have finished they hang up their re 
ceives, which results in opening of the cir 
cuit through the line relay windings and re 
visory circuits through lamps 81 and 81 are 
closed to give the disconnect signal, Circuit 
and 11, 12, upon restoration of armatiares 
25 and 25. ai'inati'es 43 and 43' are also 
i' stored. in l'esponse to the supervisory 
siglia is the tie atol withdraws the plugs 
fron: i.e. a trks, iihereby breaking the circuits 
through the stipei'visory lamps and restoring 
the entii'e systei) is no final. Thus, instead 
of empitying a plurality of relay meehan 
isins for controlling the line and supervisory 
signals, a simpic unitary relay structure is 
21 ployed whose a natures control the line 

i tromagnets supported floan 

and supervisory signals. The line signal cir 
cuit is controlled directly by the cut-off re 
lay part a "lature, this arnature being 0 
ily carried by the line relay part arnhatuire 
to close circuit thi'ough the line laun) when 
the subscriber calls, and when the operator 
inserts the plug, circuit is closed through 
the cut-off relay part to attract its arma 

: ture to agail open the line signal circuit. 
The supervisory signal circuit is controllied 

by the ai'nature of the line relay part. 
When the plug is inserted to answer a cali, 
the line relay part alimature is attracted to 
close part of the circuit for the vindings of 
the cut-ofi relay part, so that villen the open'- 
ato; plugs in this circuit will be coaipleted 
and the line lamp extinguished. When the 
Sibscribe' hangs up the 'eceiver the li; a re 
lay patt a 'nature closes the 3 sei' isoly cir 
cuit. ... I'matul'es 25 will act, as a in: tic 
shield toward airinai l'es 43 and so pie vent, 
a Flattires 43 from being influenced by the 
Imagnetism set up in the cores of the ine l'elay part. 

do not vish to be inited to the coin 
struction and particular ari'angeinent which 
i have he'eill show, as changes i.ey be 
ilade without depal'ting from the scope. of 
iny invention, and p 

desire to sectire by eitei's Patent. iie following claims: 
1. In a device of the class described, the 

combination of a Supporting frame, an elee 
tromagnet extending from the frame, a first 
amature pivoted in front of the poles of the 
electromagnet, a second electronaghet, ex 
tending from the fi'ame, a second a natur 
disposed in front of the poles of the sectini 
electronaghet, said second ai'nature being 
pivoted to the first arianature to be bodily 
arried by the first armature wien said first 

I ai'nature is noved upon changes of tag 
netism in the first electromagnet, changes of 
imagnetism in the second elect l'oilag at af 
fecting oily the second ar. saiti iii's 
ariature acting as a liariet. 
Veint the second a 'natire 

SC '), 

'til heil g is:- 
$iiield it re 

.00 

(25 

inetically infiuenced by magnetic changes in 
the first electromagnet. 

2. in a device of the class lass described, the 
colubilation of a supporting pi 

1. and extending 
paraikely from said plate, ah armature for 
the first electromagnet pivoted in front of 
the poles"thereof, an arnature for the second 
electromagnet parallel to the first 

energization of the first electromagnett's 
ing attraction of its ainiature and bodily 
novellent of the second a 'lisatire, and ener 
gization of the second electromagnet, causing 
attraction of its arnatire. 

3. in a device of the class described, the 
combination of two pai'aiiel ejectronaghets 
an i'mature for one electromagnet, 

a ri: il-'e. 
aid pivoted thereto at ai interinediate point, 

1.15 
aie, two elec 
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armature for the second electromagnet ar 
'anged parallel to the first armature and 
pivoted thereto, a contact for the first arma 
ture, the weight of the second armature serv 
ing to normally withihold the first airmature 
from Said- contact, energization of the first. 
electromagnet causing attraction of its arma 
ture into engagement with its contact, and a 
contact for the second armature, attraction 
of the first armature causing the second 
armature to be carried bodily thereby into 
engagement with its contact, energization of 
the second electromagnet causing attraction 
of the second armature and disengagement 
thereof from its contact. 

4. in a device of the class described, the 
combination of two parallel electromagnets 
an ounted on a common frame, an armature 
for one of the electromagnets, pivoted be 
tween the electromagnet ends, an armature 
for the second electromagnet pivoted at an 
intermediate point to the armature for the 
first electromagnet So that attraction of the 
first armature will cause the second armature 
to be bodily carried thereby, and contacts 
for the armatures. 

5. In a device of the class described, the 
combination of two parallel electromagnets, 
'an armature frame of magnetic material for 
the first electromagnet, an armature frame 
of magnetic material for the second electro 
magnet, the first armature frame being dis 
posed adjacent the end of the first electro 
magnet, the second almature frame being 
disposed adjacent the ends of both electro 
magnets and being pivoted to the first arma 
ture frame, energization of the first electro 
magnet causing magnetic attraction of its 
armature frame and bodily movement of the 
Second armature frame, energization of the 
Second electromagnet causing magnetic at 
traction of its armature frame, the first 
almature frame acting as a magnetic shield 
to pl’event magnetic attraction of the second 
almature frame by the first electromagnet. 

($. in a device of the class described, two 
electromagnets, an armature for one electro 
lagnet adjacent its pole ends, an armature 
for the second electromagnet adjacent the 
pole ends of both electromagnets, said first 
arimature serving to prevent attraction of the 
Second armature by the first electromagnet. 

7. In a device of the class described, the 
combination of a common supporting plate, 
two electromagnet frames extending there 
from an armature for the first electromag 
net frame pivoted adjacent the pole ends 
thereof, a contact rod extending forwardly 
from Said Supporting plate and adapted to 
be engaged at its end by the armature of 
the first electromagnet upon energization 

931,854 

thereof, an armature for the second electro 
magnet pivoted to the armature of the first 
electromagnet, a contact rod extending for 
Wardly from the Supporting plate to be en 
gaged at its end by the second armature 
upon attraction of the first armature, ener 
gization of the second electromagnet frame 
causing disengagement of the second arma 
ture from its contact. 

8. In a device of the class described, the 
combination of a main supporting plate, 
two electromagnet frames extending paral 
lelly therefrom, an armature for the first 
electromagnet frame, a contact rod extend 
ing forwardly from the supporting plate 
with its end arranged to be norrily 8 
gaged by Said armature, a contact rod ex 
tending forwardly from the supporting plate 
to be engaged by the armature upon ener 
gization of the electromagnet frame, an 
amature for the second electromagnet frame 
pivoted to the armature of the first elec 
tromagnet frame, a contact rod extending 
forwardly from the supporting plate to be 
engaged by the second armature upon attrac 
tion of the first armature, energization of 
the second electromagnet frame causing dis 
connection of the second armature from its 
contact. 

9. In a device of the class described, the 
combination of two electromagnets, an arma 
ture for one electromagnet pivoted adjacent 
its end, and an armature for the second elec 
tromagnet disposed adjacent the ends of 
both electromagnets, one armature acting 
as a magnetic shield to prevent its electro 
magnet.from attracting the other armature. 

10. In a device of the class described, the 
combination of two parallel electromagnets 
forming a unitary structure, an armature 
for one electromagnet pivoted adjacent its 
end, an armature for the Second electromag 
net disposed adjacent, the ends of both elec 
tromagnets, the first al'mature acting as a 
magnetic shield to prevent attraction of the 
second almature by the first electromagnet. 

11. In a device of the class described, the 
conbination of two parallel electromagnets, 
an armature for one electromagnet pivoted 
adjacent its end, an armature for the other 
electromagnet disposed adjacent the ends of 
both electromagnets, and a spring interposed 
between the armatures and tending to resist 
attraction of the armature for the second 
electromagnet by said electromagnet. 

In witness whereof, hereunto subscribe 
my name this first day of June A.D., 1907. 

SAMUEL B. FOWLER 
Witnesses: 

W. E. DoOLITTLE, 
Louis W. KAUFFMAN, 
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