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UNITED STATES PATENT OFFICE. 

STUART G. LEONARD, OF LAKEWooD, OHIO, ASSIGNOR. To wESTINGHouse ELECTRIC & 
MANUFACTURING COMPANY, A CORPORATION OF PENNSYLVANIA. 

AUTOMATIC STATION. 
Application filed December 29, 1925. Serial No. 78,165. 

My invention relates to automatic stations 
and more particularly to stations comprising 
a plurality of electrical translating devices 
ing circuit. 
An object of my invention is to provide 

means for limiting the amount of energy 

for supplying energy to a common consum 

that may be supplied to the consuming cir 
cuit by any one translating device and means 
for simultaneously controlling the effective 
ness of the load-limiting means of all of the 
translating devices that are operating in a 
station, in such manner that the total load 
will be distributed between the several op 
elating devices equally or in a predetermined 
ratio. , 

My invention comprises in general, an elec 
trical translating station including two or 
more electrical translating devices adapted 
to supply energy to a common consuming 
circuit. A plurality of load-limiting resis 
tol's are connected between each of the trans 
lating devices and the consuming circuit and 
means are provided for short-circuiting the 
l'esistors under normal operating conditions. 
A common means is provided for controlling 
the operation of all of the resistor short-cir 
cuiting means of the several translating de 
vices simultaneously. This means comprises, 
in its preferred form, an electro-pneumatic 
ally operated contact drum that may be 
caused to turn in either direction to open 
or close corresponding resistor short-circuit 
ing means of all of the operating translating 
devices simultaneously. 
A plurality of load-responsive devices are 

associated with the sevelal translating de 
ices and are adapted to control the operation 
of the contact drum in such manner that 
when any one of the translating devices is 

mined value the contact drum open-circuits 
corresponding resistor short-circuiting means 
of all of the operating translating devices to 
decrease the amount of energy that is sup 
plied to the consuming circuit. When all of 
the translating devices are traversed by 
current of less than a predetermined value, 
the load-responsive devices cause the drum 
to turn in the opposite direction to close the 
resistor short-circuiting means of the several 
translating devices simultaneously, thereby 
permitting the translating devices to supply 
a greater amount of energy to the consuming 
circuit. . - 

By providing means of the above indicated 
character for effecting simultaneous opera 
tion of the load-limiting means of the several 
translating devices in a station, unequal dis 
tribution of load between the several devices 60 
which is undesirable and which may be in 
jurious to the devices, is precluded. 

In the accompanying drawings, 
Figure 1 is a diagrammatic representation 

of an electrical system embodying my inven- 65 
tion, including power apparatus and circuits 
and auxiliary apparatus and circuits for con 
trolling the power apparatus, . 

Fig. 2 is a schematic representation of the 
power apparatus and circuits shown in Fig. 70 
1, and 

Fig. 3 is a schematic representation of the 
auxiliary or control apparatus and circuits 
shown in Fig. 1. 

Like reference characters in the different 75 
figures indicate like pieces of apparatus. 

Referring to the drawings, two electrical 
translating devices 1 and 2 are adapted to 
supply energy to a common consuming cir 
cuit 3. The translating devices 1 and 2 are 80 
illustrated as rotary converters receiving 
energy from supply circuits 4 and 5, respec 
tively. It will be understood that the cir 
cuits 4 and 5 may be connected to the same 
Supply system through proper transformers, 85 
starting and running circuit interrupters, 
and such other devices as may be necessary or 
desirable. 
My invention is particularly adapted to be 

utilized in a station in which the translating 90 
devices are automatically controlled, but 
since the automatic controlling devices do not 
constitute an integral part of my invention, 
and since such devices are now well known in 
the automatic station art, they are not shown 95 
or described in this application. 
One of the direct-current terminals of the 

converter 1 is connected through a series 
field-magnet winding and an inter-pole field 
magnet winding to earth. An equalizer con- 100 
tactor 6 is connected from the point between 
the series field-magnet winding and the inter 
pole field-magnet winding to an equalizer bus 
conductor 7. The other direct current termi 
anal of the converter 1 is connected through a 0 
plurality of resistors 8, 9 and 10 and a circuit 
interrupter 11 to the consuming circuit 3. 

Circuit interrupters 12, 13 and 14 are pro 
vided for varying the effectiveness of the 
resistors 8, 9 and 10. The circuit inter 
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ruptei's 12, 13 and 14 are so connected with 
respect to the resistors S, 9 and 10 that when 
all of these circuit interrupters are open, all 
of the resistol's are connected in series; when 
the circuit inter tipter 12 is closed ind the 
circuit interrupte's 13 and 14 are open, the 
'esistors 9 and () are short-circuited and 
(nly the resistor S is effective; when the ci 
("tiit interruptel's 12 and 13 are closed and 
the circuit interrupter 14 is open, the resis 
tol's S, 9 and 10 are connected in parallel 
relation to each other; and when the circuit 
interrupter 14 is closed, all of the resistol's S, 
9 and 10 are short-circuited and, therefore, 
ineffective. 
A crun member 15 is provided with con 

tact segments 16, 17, 18 and 19 and contact 
?inger's 20 to 31, inclusive, which co-operate 
to control the opei'ation of the circuit in 
te'riter's 11, 12, 13 and 14 that are as 
sciated with the conve iter 1, and coi'i'e- 
sponding circuit interrupte's associated 
with the convertei 2, which will be de 
scribed presently. The drum member 15 is 
mounted on a shaft 32 to which a WOrin 
wheel or spiral gear wheel 33 is seculed. 
The wheel 33 is engaged by a worn or 
spiral pinion geai. 34 that is mounted. On a 
shaft, 35. A pinion gear 36 is also mounted 
on the shaft 35 and meshes with a rack mem 
ber 37 that is secured to a piston rod 38. 
The rod 38 is provided with pistons 39 and 
40 at opposite ends thereof. The pistons 
39 aid 40 are encased by Opposite ends of 
a cylinder 41. 
Valves 42 and 43 are adapted to control 

the admission of air or other opei'ating 
fluid from Supply pipes Ol' conduits 44 a ni 
45 to the respective ends of the cylinder 41. 
The valve 42 is provided with a stem 46 
and a housing 47. A pin 4S is secured to 
the valve stell 46 and engages one end of a 
copression spring 49, the other end of 
which engages the valve housing 47 in Sich 
hanier that the valve 42 is normally held 
out of engagencint with its Seat, thereby per 
hitting p"essure to be applied to the pis 
ten 39 from the supply pipe or conduit 44. 
A magnet coil 50 co-operates with a mag 
netic coe member 51 that is seculed to the 
uper end of the valve stem 46 in such 
in a liter that won the coil 5 () is (nergize ( 
the core member 1 is actuated (lownwardly 
to close the valve 42 against the pressure 
if the spring 49. 
The valve 43 is provided with a stem 52 

and a housing 53. A pin 54 is secured to 
the stein 52 and engages one end of a coln 
pression spring 55, the other end of which 
engages the housing 53. Thus, it will be 
seen that the valve 43 is controlled by the 
spring 55 in a similal' manner to that in 
which the valve 42 is controlled by the 
spling 49, but that the spring 55 normally 
maintains the valve 43 in engagement with 
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its seat whereas the spring 49 normally 
maintains the valve 42 out of engagement 
with its seat. The upper end of the valve 
stem 52 is provided with a magnetic core 
member 56 with which a nagnet coil 57 
is adapted to co-operate. When the in agilet 
coil it is energized, the core uleiber 56 is 
actuated upwardly, thereby opening the 
valve 43 against the pressure of the spring 
i55 to admit operating fluid frol the stipply 
pipe Ol' conduit 45 to the right-hand end of 
the cylinder member 41. 

From the foregoing description of the 
actuating means of the drum member 15, 
it will be seen that when both the magnet 
cois 50 and 51 are de-energized, the valve 
42 is open and the valve 43 is closed. There 
fore, fluid pressure is applied to the piston 
39 but no pressure is applied to the pis 
t on 4 (). The pistons 39 and 40 and the 'Od 
38 are, therefore actuated to the extreme 
fight-hand position, as shown in the draw 
iing, and the drum member 15 is turned to the 
position shown in the drawing by means of 
tle 'ack 37, the pinion gear 36, the shaft 35, 
the Worm oil spiral pinion gear 34, the Worn 
wheel or spiral geal wheel 33 and the shaft 32. 
When both the magnet coilis 50 and 57 ai'e 

energized, the valve 42 is closed and the 
valve 43 is open, thereby relieving the press 
Sill'e on the piston 39 and applying pre:- 
suite to the piston 4.0. The pistons 39 and 
4(), the rod 38 and the rack 3 are the re 
upon actuated to their extrelne left-hand 
position, thereby turning the clium inellic 
15 in Such mannel that the contact finger's 
20 to 31, inclusive, successively engage oi' 
(lisei gage the contact segments 16, it, ES 
and 19 in the positions indicated by the 
l'oken lines II, II and IV in the drawings. 
When the magnet coil 5 () is energized and 

tle in agnet coil 57 is de-energized, both the 
Valves 42 and 43 are closed and no pressli'e 
is applied to either of the pistons 39 and 4 (). 
Therefore, the pistons 39 and 40 rehain 
stationally in whatever position they oc 
clipy, and the drum member 15 likewise re 
mains stationally, until the magnet coil 57 
is energized or the magnet coil 50 is de 
energized. 
The energization of the magnet coils 5() 

and it is controlled by overload relays 5s 
and 59 that a 'e associated with the sply 
circuit 4 of the convertei 1 through the 
agency of a current t'ansformer (3), and 
() verload relays 61 and 62 that are associ 
ated with a supply circuit 5 of the con 
vertei 2 through the agency of a current 
trainsforme' (53. Each of the overload re 
lays 58, 59, 61 and 62 is provided with a 
single switch that is closed except, when 
the associated current transformer, and 
hence the 'elay Operating coils, are trav 
e'sed by current in excess of a predeter 
inine valie, calised by an excessive current, 

SC 

() in 

5 

() 

A 

  



R 

s 

ch; - 

3. 

1,654, 
"re-as-ness. 

travel'sal of the supply circuits 4 and 5. 
The Switches of the Overload relays are 
adapted to connect the magnet coils 50 and 
57 between the terminals of a battery or 
other source of energy 64 under predeter 
mined conditions. 
The battery 64 is also adapted to Supply 

energy for the operation of the circuit inter 
rupters 11, 12, 13 and 14 through operating 
magnet coils 65, 66.67 and 68, respectively. 
The energization of the coils 65, 66, 67 and 68 
is controlled by the contact drum 15 and by 
an auxiliary switch 69 of the equalizer contact 
6, auxiliary switches 70 and 71 of the circuit 
interrupter 11, an auxiliary switch 72 of 
the circuit interrupter 12 and an auxiliary 
switch 73 of the circuit interrupter 13, each 
of these auxiliary switches being closed when 
the contactor or circuit interrupter with 
which it is associated is closed. 
The converter 2 is provided with an equal 

izer contactor 74 corresponding to the equal 
izer contactor 6 of the converter 1 and con 
nected in the same manner to the equalizer 
bus conductor 7. Resistors, 75, 76 and 77 and 
circuit interrupters 78, 79, 80 and S1 are as 
Sociated with the convertel' 2 in the same 
manner that resistors 8, 9 and 10 and circuit 
interrupte's 11, 12, 13 and 14, respectively, 
are associated with the converter 1. Circuit 
interrupters 78, 79, SO and 81 are provided 
with operating magnet coils 82, 83, 84 and 85, 
respectively. An auxiliary switch 86 of the 
equalizer contactor 74, auxiliary switches 87 
and 88 of the circuit interrupter 78, an aux 
iliary switch S9 of the circuit interrupter 79 
and an auxiliary switch 90 of the circuit in 
terrupter 80 are connected in the same man 
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ner as the corresponding auxiliary Switches 
of the equalizer contactor 6 and the circuit in 
terrupters 11, 12, 13 and 14 that are associ 
ated with the converter . 
Having thus described the apparatus and 

circuits of the system embodying my inven 
tion, I will now describe the method in which 
the system operates to accomplish the desired 
objects. Assuming that both the converter's 
1 and 2 are at rest and that conditions have 
arisen in response to which it is desired that 
one of the converters be started, converter 1 
may be started and brought up to the proper 
speed and voltage. With the correct polarity 
by any suitable means well known in the art. 
When this condition is obtained, the first 
step preliminary to connecting the converter 
1 to the circuit 3 is the closing of the equal 
izer contactor 6, which is accomplished by 
energizing its operating coil in any suitable 
88. & 

When the equalizer contactor 6 is closed its 
auxiliary switch 69 is also closed to complete 
a circuit from the upper terminal of the bat 
tery 64, through the switch. 69, the operating 
coil 65 of the circuit interrupter 11, the 
contact finger 27, contactor segment 18 and 
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contact finger 26 of the contact drum 15, to 
the lower terminal of the battery 64. The 
coil 65 is thus energized to effect closing of 
the circuit interrupter 11, which connects 
the direct-current end of the converter 1 to 
the circuit 3 through the resistors 8, 9 and 10 
in series. The converter 1 will then supply 
energy to the circuit 3 through the l'esistors 
8, 9 and 10. 

If the load assumed by the converter 1 
when the circuit interrupter 11 is closed is 
excessive, the current transformer 60 will be 
Sutiliciently energized, by reason of the ex 
cessive current traversing the supply cir 
cuit 4, to energize the overload relay 58 to 
Such a degree that it will open its switch. 
The overload relay 59 may also be energized 
sufficiently to open its switch, but since the 
Switches of the relays 58 ond 59 must both 
be closed before the next step in the sequence 
of Operation can take place, the opening of 
the Switch 59 has no further effect than the 
Opening of the switch 58. The relay 59 is 
calibrated to operate at a higher current 
value than is the relay 58, for a purpose 
which will be hereafter set forth. 
When the amount of energy supplied to 

the circuit 3 by the converter has decreased 
to a predetermined value, both of the over 
load relays 58 and 59 will be permitted to 
close their switches. When these switches 
are closed, a circuit is established from the 
upper terminal of the battery 64, through 
the auxiliary switch 71 of the circuit inter 
'upter 11, which was closed when the circuit 
interrupter 11 closed; the switch of the over 
load relay 62 that is associated with the Sup 
ply circuit 5 and is de-energized because the 
converter 2 is not operating; the Switch of 
the relay 59; and the magnet coil 50 that is 
asSociated with the operating mechanism of 
the contact drum 15, to the lower terminal of 
the battery 64. The magnet coil 50 is thus 
energized to close the valve 42, thereby re 
lieving the pressure on the piston 39. At 
the Same time, the magnet coil 57 is energized 
by means of a circuit extending from the 
upper terminal of the battery 64 through the 
auxiliary switch 71 of the circuit interrupter 
11, the switches of the overload relays 62, 59, 
58 and 61 in Series, the coil 57, and the con 
tact finger 20, contact segment 16 and contact 
finger 21 of the contact, drum 15, to the lower 
terminal of the battery 64. 
When the magnet coil 57 is thus ener 

gized, it effects opening of the valve 43, 
Which then admits air to create pressure 
On the piston 40 in the right-hand end 
Of the cylindel 41. The pistons 39 and 40 
ae, thei'efore, noved to the left to turn 
the contact drum 15 in such manner that the 
position indicated by the broken line II 
coincides with the line of the contact fingers. 

In position II of the contact drum the 
contact segment 18 is out of engagement 
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with the fingel's and 27, but the circuit 
of the operating coil 6:5 of the circuit inter 
I'll pter 11 is hot open, since the auxiliary 
Switch () of the circuit iii terrupter 11 is 
("Onllected in pari'aliel "elation to the coin 
tact, fingers 26 and 27 to constitute a holding 
circuit, for the coil (35. When the contact 
dru) is in position I, a circuit is conn 
pleted on the upper terminal of the bat 
tery (3-4 through the auxiliary switch (39 of 
the equalizer contactor 6, the contact finger 
22, contact segment 17, contact finger 23, 
operating coil 66 of the circuit interrupter 
12, and auxiliary switch () of the circuit 
interrupte). 11 to the lower terminal of the 
lattery (34. The operating coil (36 is thus en 
ei'gized to close the circuit interrupter 12, 
which shot-(ict its the resisto's 9 aid () 
2nd leaves only tie resistol S in circuit, ye 
tween the convertei' aid the circuit 3. 

if the (circased resistance between the 
((); Veitei' and the consuming circuit permits 
an excessive citi'i'ent {{ {}'a verse the converto;', 
the overload relay 5S will open its switch 
to interiupt the circuit of the naghet coil 
57. The valve 43 is, therefore, closed to 
l'elieve the pressure on the piston 40, and 
the movement of the pistons and the coin 
tact drum is stopped. Assuming that the 
load is not excessive, howeve', the Switches 
of the overload relays will remain closed. 
the cine gization of the magnet coils 50 and 
5 will be maintained and the contact drin 
15 will be so turned that it will be engaged 
by the contact fingers in the positions in 
dicated by the broken line E. in this 
position a circuit is completed from the up 
per tel'nninai of the battery (3-4, through the 
auxiliary switch (39 of the equalizer coin 
tactor 6, the contact finger 22, contact ses:- 
linent 17 and contact inger 24 of the contact 
di'in 15, the auxilia y switch 2 (;f the 
circuit interrupter 12, which was closed 
when the circuit interrupter 2 closed, and 
the operating coil 67 of the circuit inter 
I'll piel 13 to the lower termiinal of the bat 
tery (34. 
When the operating coil 67 is thus ener 

gized, the circuit interrupte: 13 is closed 
to connect the resistoi"; S. 9 inct 1 () in ::'al 
le relation to each othe' betwee; the coin 
\e i'tel' :) () the ('i'i. 3... is a resist: )('e 
()f his circuit is this fill the (le?' ea; eti ( , 
perhii, the ('on Veii er 1 to supply nor'e (i- 
ergy to the circuit 3. If this a soli;t (; 
ei: ei'gy is not excessive, the overload switches 
will remain closed aid the contact; (ii; in 
15 vill be lined so that position Y (tri 
cicles with the contact ?inger's. In this po 
sition, a circuit is established from the tip 
per terminal of the battery (34 through the 

26 -- V. 

auxiliary switch (39 of the equalizer con 
tactor 6, the contact finger 22, the contact 
Segment 1 and the contact finger 25 of the 
contact firl in 15, the lixiliary switc. : 

of the circuit inter'uper 3, which was 
closed when the circuit inter'': i.e. 13 closed, 
it ind the operating coil (38 of the circuit in 
territ pie: 14 to the lower terminal of the 
lattery (34. 

poil energization of the opti'iting coil 
'it, the circuit interrupter 

1st is closed to short-circuit. iiii (if the 'esis 
to's S, 9 and 10 or, ii) other yo’cts, to coil 
lect the converter directly to the circuit 
3. in iti{}} V of the contact di' inn, 
-- - ... W. V. W. 38 gilent (3 is; (ii of engagement 
with the contact inge's 2) aidi 21 ; inst the 
circuit of the magnet coil 57 is thereby in 
terrupted to permit the vaiye 43 to be closed. 
Thus, when to pist on 4{} as heel actuated 
to its ex{1'e;he left-haid position the pes:- 
st:e there: ) is relieved. 
The converiel 1 is now (1 mally ('(). 

nected between the supply circuit. -- and the 
consilling circuit, 3 to translate clergy 
therebetween. When it, is desired that the 
converter 2 be started to operate in parallel 
relation to the converter 1, its operation may 
be stallied in the same nannel' as describe 
with l'espect to the coi, Veter 1. he same 
operations will then take place up to and in 
cluding the closing of the equalizer coil 
tactor 74 which coi'i'esponds to the equalizer 
contactor 6 of the convertel I. When tie 
equalizer contactor 74 is closed, its auxiliary 
switch 86 is also closed to complete the ener 
gizing circuit of the operating coil 82 of ille 
'ircuit interrupter T8. This circuit extends 
from the upper terminal of the battery (34, 
through the switch 88, the coil 82 and the 
auxiliary switch 70 of the circuit interrupter 
11 to the lower termiai of the battery (34. 
The circuit interrupter TS is this closel to 
connect the convertei 2 to the circuit 3 
through the resistol's 5. 7 (3 and 77. If the 
load supplied by the convertei 2 to the cir 
cuit, 3 thi'ough the l'esistol's 75, 76 and 77, 
when the circuit, inteii upter 78 is closed, is 
not excessive, the switches of the overload 
relays (31 and (32 will not be opened. The 
circuit of the magnet coil 50 will, therefore, 
not be interpted and the valve 42 will re 
mail closed to pei'it, the list (1s; 39 and 40 
to remain in the extreme left-hand position 
and to pei'imit the contact 'tin 5 ( : 'enhai 
in position IV. "he circuit. the peating 
coil 8:3 of the circuit interritors: 7 :) will. 
therefore, be coileted fro; the per 
{{*minal of the battery (34, through the six 
iliary switch 86 of the ejiaizer contactor 
74, the contact, finger 28, contact segment. 19 
and contact; finger 29 of the contact drin 15, 
the coil 83 and the auxiliary switch Si () the 
circt it interrupter 8 to the lower torminal 
of the battery 64. 

As soon as the circuit interrupter 79 is 
closed in response to the energization of in 
coil 83, its auxiliary switch 89 is closed to 
'm plete the circuit of the operating coi i Si. 
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relay 59 or 62 to open its switch, thereby in 
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from the upper terminal of the battery 64, 
through the auxiliary switch 86 of the 
equalizer contact 74; the contact finger 28, 
contact segment 19 and contact finger 30 of 
the contact drum 15; the auxiliary switch 
89 of the circuit interrupter 79; and the oper 
ating coil 84 of the circuit interrupter 80, to 
the lower terminal of the battery 64. The 
operating coil 84 is thus energized to effect 
closing of the circuit interrupter S0 and the 
auxiliary switch 90 thereof, which completes 
circuit interrupter 81. 
This circuit extends from the upper ter 

minal of the battery 
ially switch 86 of the equalizer contactor 74: 

64, through the auxil 
the contact finger 28, contact segment 19 and 
contact finger 31 of the contact drums 15: 
the auxiliary switch 90 of the circuit inter 
rupter 80; and the operating coil 85 of the 
circuit interrupter 81 to the lower terminal 

64. The circuit interrupter 
81 is thereupon closed to connect the con 

* verter 2 directly to the circuit 3 to supply 
energy thereto in parallel relation to the 
While the converters 1 and 2 are operating 

in parallel relation, an excessive current 
traversal of either of the supply circuits 4 
and 5 will cause the corresponding overload 
terrupting the energizing circuit of the mag 

s 

causes the pistons 39 and 40 to be moved to 
40 

4.5 

net coil 50 to permit the valve 42 to open. 
Since the valve '43 is closed, as previously 
set forth, there is no pressure on the piston 
40 and the pressure applied to the piston 39 
by reason of the opening of the valve 42 
the right, thereby turning the contact drum 
15 back to position III. In this position, 
the circuits of the operating coils 68 and 85 
of the circuit interrupters 14 and 81 respec 
tively, are interrupted to permit these cir 
cuit interrupters to open. Thus, one step of 
resistance is inserted between each of the 
convertel's and the consuming circuit 3 to 
decrease the amount of energy supplied by 
each converter. As long as the overload 
conditions persist in either converter, the 
backward movement of the drum 15 will be 

- continued to increase the amount of resis 

60 

tance that is connected between each con 
verter and the circuit, 3. 
Each time that the drum moves to a new 

position, the corresponding resistor short 
circuiting circuit interrupters of the two 
converters are opened simultaneously, so 
that the relative value of resistance con 
nected between each converter and the con 
Sunning circuit is always the same or, if the 
converters are of different capacities, in a 
predetermined ratio. The ratio of load dis 
tribution between the two converters is, 
therefore, unchanged by the operation of 

5 

the load-limiting means. In like manner, 
when the Overload conditions no longer 
exist, the load-limiting resistors of the two 
converters are simultaneously short-circuited 
When the contact drum 15 is again turned in 
the forward direction by eason of the fact 
that the overload relays have again closed 
their respective switches. . 
As previously stated, the overload relays 

58 and 61 are calibrated to operate at a 

description that the opening of the switch 
of either of the relays 59 or 62 causes the 
contact di'un 15 to be turned in the reverse 
direction, while the opening of the switch of 
either of the relays 58 or 6i, while the 
switches of the relays 59 and (32 remain 
closed, only stops the operation of the contact 
drum and permits it to remain in whatever 
position it has assumed. 
By means of the relative calibration of 

the overload relays, therefore, a certain de 
gree of overload will simply stop the oper 
ation of the drum while a greate degree of 
Overload will cause the drum to return in 
the leverse direction. For example, a cul 
rent traversal of either of the circuits 4 and 
5 of 1,000 amperes may cause the drum 15 
to turn in the backward direction, but upon 
the insertion of one step of resistance be 
tween each of the converters and the con 
Suming circuit, the consequent reduction of 

70 

75 
lower value of current than are the relays 
59 and 62. It is clear from the foregoing the circuit of the operating coil 85 of the 

80 

90 

current will not necessarily cause the drum 
to move forward again unless the current is O 

reduced below the operating value of the 
relays 58 and 61, which may be 750 amperes. 
Thus, as long as the value of current is be 
tween the settings of the relays 58 and 59 
or 61 and 62 the drum will remain stationary. 

It is obvious that the contact drum 15 may 
be provided with as many contact segments 
similar to the segments 17 and 19 as there aire 
translating devices in the station to be con 
trolled, and that all of the circuits may be 
extended in such mannel that the load-lim 
iting devices of as many translating devices 
as alre desired may be controlled by a single 
contact drum. By this means, the load dis 
tribution between any number of translating 
devices may always be maintained in a con 
stant ratio. It is also clea'. that various 
changes and modifications may be made in 
the apparatus and circuits of the system 
embodying my invention without departing 
from the spirit and scope thereof, as set 
forth in the appended claims. 

I claim as my invention: 
1. In an electrical translating station, the 

combination with a load circuit and a plu 
rality of dynamo-electric machines for Sup 

5 

plying energy thereto, of resistance means 
for connecting each machine to the circuit 
and means for automatically varying the 
effectiveness of the resistance means of all 
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the operating machines in a predetermined 
ratio simultaneously, in accordance with the 
value of current traversing the operating 
machines. - 

2. In an electrical translating station, the 
combination with a load circuit and a plu 
rality of dynamo-electric machines for stup 
plying energy thereto, of l'esistance heals 
for connecting each machine to the circuit 
and means for automatically varying the 
effectiveness of the resistance means of all 
of the operating machines in a predeter 
mined ratio simultaneously, in accordance 
with the value of current traversing any One 
of the operating machines. 

3. In an electrical translating station, the 
combination with a load circuit and a plu 
rality of dynamo-electric machines for su)- 
plying energy thereto, of resistance means 
for connecting each machine to the circuit 
and means for automatically varying the 
effectiveness of the resistance means of all 
of the operating machines equally and siii) ill 
taneously, in accordance, with the value of 
current traversing the operating lilachines. 

4. In an electrical translating station, the 
combination with a load circuit and a plit 
rality of dynamo-electric Plachines fol' sup 
plying energy thereto, of resistance ineans 
for connecting each machine to the circuit 
and means for automatically varying the 
effectiveness of the resistance means of all of 
the operating machines equally and simul 
taneously in accordance with the vaiue of 
current traversing any one of the opei'ating 
machines. 

5. In an electrical translating station, the 
combination with a load circuit aid a pill 
rality of dynamo-electric machines for sup 
plying energy thereto, of a resistol' associated 
with each machine, means fo!' coininecting 
each resistor between the associated in achine 
and the load circuit when the nachine is 
operating, neans for short-circuiting all of 
the resistol's under normal operating condi 
tions, and means for open-circuiting the re 
sistor short-circuiting means of all of the 
operating machines simultaneously when any 
one of the operating lilachines is trave'sed 
by current in excess of a predetermined value. 

6. In an electrical ti'anslating station, the 
combination with a load circuit and a plu 
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rality of dynamo-electric machines for sup 
plying energy thereto, of a corresponding 
set of resistors associated with each machine, 
means for connecting each set of l'esistor's be 
tween the associated machine and the load 
circuit when the inachine is operating, illeans 
for short-circiitiing all of the resistoi's under 
normal operating conditions, and lineans for 
open-circuiting the short-circuiting linears of 
corresponditig resistor's of all of the operat 
ing machines simultaneously when ally Oite 
of the operating (achines is trave'sed by 
current, in excess of a pi'edetermined valie. 

T. in an electrical translating station, the 
combination with a load circuit and a fill 
l'ality of dynamo-electric machies for Sui 
plying energy thei'eto, of a pill 'ality (if old 
initing resistors associated with each ; ; ;- 
chine, ineans for connecting all of the re 
sistors of each lilachine in series between the 
machine and the circuit, when the achine is 
opei'ating, means fo!' short-circtiiting each of 
the resistor's and ineans fol' sinuitaineously 
controlling the resistor short-circuiting lineal is 
of all of the lachines con prising a cle: 'o- 
pleumatically operated contact ('i in a ti : 
plurality of load-'esponsive (kevices of c(), :- 
tl'olling the opeiation of the civil}}. 

8. In an electrical translating station, the 
combination with a load circuit and a pil 
l'ality of dynamo-electric achines for sp 
plying energy thereto, of a plurality of load 
liiniting resistoi's a:Sociated with each in :- 
chine, means for connecting all of the re 
sistol's of each machine in series betweeith 
machine and the circuit when the naciline 
Operating, lineans for short-circuiting e. 
the resistors, a contact, (ii'il for control 
the operation of all (of the resistol' short 
cuiting means and lineans for s() {:}; troliig 
the opeiation of the contact di'i is that corre 
sponding resist Ol' short-circuiting : realis (f 
all of the operating in achines are siltane 
ously open-t'in'' ited when tiny achine is 
traversed by cli'i'ent in excess of a pieclete 
lined vallie and sin it lineoi isly close-cir 
cuited wheil (a 'h of the nachines is ti': yel's (l 
by current of less than a predeterini) 'd 'aig. 

in testin Otay wereof, have lie rent () st:}}- 
scribed inly name ilis 22 day of Dece; ; ; ;', 
1925. 
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