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AUTOMATIC STATION.

Application filed December 29, 1925,

My invention relates to automatic stations
and more particularly to stations comprising
a plurality of electrical translating devices
for supplying energy to a common consum-
ing cireunit. ‘

An object of my invention is to provide
means for limiting the amount of energy
that may be Supphed to the consuming cir-
cuit by any one translating device and means
for simulfaneously contlollmo 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 loa ad

will be distributed between the several op-

5 erating devices eqwﬂly or in-a predetermined

ratio.

My invention comprises in general, an elec-
trical translating station 1ncludmo two or
more. electrical tldIlS]dtlIlO devices adapted
to supply energy to a commen consuming
circuit. - A plurality of load-limiting resis-
tors are u)nncdod between each of the trans-
lating devices and the consuming circuit and
means are provided for short- cncultlno the

5 vesistors under normal operating conchtlons

A common means is provided for contr olhno
the operation of all of the resistor short-cir-
cuiting means of the several translating de-
vices snnnltaneoucly 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
de\'lces simultaneously.

A plurality of load-responsive devices are
assoclated with the several translating de-
7ices and are adapted to control the oper ration
of the contact drum  in such' manner that
when any one of the translating devices is
traversed by current in excess of a predeter-
mined value the contact drum open-cireuits
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 ]eﬂ% “than a predetermined value,
the load-responsive devices cause the drum
to turn in the 0ppo~:1te direction to close the
resistor short-cireuiting means of the several
translating devices sunult‘ineously, thereby
permlttmo the translating devices to qupplv
a greater amount of energy to the consuming

ClI‘CUlt

Serial No. 78,165.

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

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-
tion, including power apparatus and circuits

and auxiliary apparatus and circuits for con-
trolling the power apparatus, -

Frig. 0 is a schematic representation of the
power apparatus and circuits shown in Fig.
1, and

Fig. 3 iga schematic representation of the
aumlmly or control apparatus and circuits
shown in Fig. 1.

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

Rofelrmo to the dmwm()s, two electrical
tre dnslatmo devices 1 and 2 are adapted to
su‘)p]y ener 2y to a common consuming -cir-
cwit 8. The translating devices 1 and 9 are
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,
starting and running circuit interrupters,
and such other devices as may be necessary or
desirable.

My invention-is p'u ticularly adapted to be
utilized in a station in which the translating
devices are  automatically - controlled, but
since the automatic controlling devices do not
congtitute an integral part of my invention,
and sinee such devices are now well known in
the automatic station art, they are not shown
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 Wmdlno to earth. An equalizer con-
tactor 6 is connected from the point between
the series field-magnet winding and the inter-
pole field- maonet wmdmo' to an equalizer bus
conductor 7. The other direct current termi-
nal of the converter 1 is connected through a
plurality of resistors 8,9 and 10 and a civ euit
interrupter 11 to the consuming circuit 3

Circuit interrupters 12, 13 and 14 are pro-
vided for varying the effectlveness of the
resistors 8, 9 and 10. The circuit inter-

60

65

70

80

[#2]
u

G0

-
(1)

100

110



Tt

2t

t
wt

50

o=

40

50

ah

60

a5

«n

Py

rupters 12, 13 and 14 are so connected with
respect to the resistors 8, 9 and 10 that when
all of these circuit interrupters ave open, all
of the resistors arve connected in series; when
the cirenit interrapter 12 i closed and the
cireuit interrupters 13 and 14 are open, the
resistors 9 and 10 are short-civeulted and
only the rvesistor 8 is effective; when the cix-
cuit interrupters 12 and 13 are closed and
the civenit intervupter 14 is open, the resis-
tors 8, 9 and 10 are connected in parallel
relation to each other; and when the circuit
interrupter 14 is Closed, all of the resistors 8,
9 and 10 ave short-circuited and, therefore,
ineffective.

A dvom member 15 1s provided with con-
tact sepments 16, 17, 18 and 19 and contact
hnoc]s, 20 to 31, inclusive, which co- operate
to control the operation of the circuit in-
terrupters 11, 12, 13 and 14 that are us-
gociated with the converter 1, and corre-
sponding  cireuit  interrupters associated
with the converter 2, which will be de-
seribed presently.  The drum member 15 is
mounted on a shaft 32 to which a worin
wheel or spiral gear wheel 38 is secured.
The wheel 33 is Lnguged by a worm or

spiral p.nmn gear 34 that is mounted on a
s»ha ft 35. A punon gear 36 is also mounted
on the shaft 35 and meshes with a raclk mem-
ber 37 that is secured to a piston rod 38.
The rod 38 is provided with pistons 89 and
40 at opposite ends thereof. The pistons
39 and 40 ave encased by opposite ends of
a cylinder 41.

Valves 42 and 43 are adapted to conirol
the admission of air or other oper: ating
fluid from supply pipes or conduits 44 = ]
45 to the 1'(551)0(""1\ e ends of the cylinder 41.
The valve 42 is provided with a stem 46
and a ]mugmg 47. A pin 48 1s sccured to
the valve stemr 46 and engages one end of a
cotupression spring 49, the other end of
which engages the valve ] housing 47 in such
manner that the valve 42 is normally held
o1t of engagement with its seat, thereby per-
mltimo pressure to be apphcd to the pis-

on 39 from Lh@ stupply pipe or conduit 44.
A magnet coil 50 co-operates with a mag-
netic core member 51 that is secured to the
upper end of the valve stem 46 in such
manner that when the coil 50 is energized
the core member bl s actuated downwardly
to close the valve 42 against the pressure
of the spring 49

The (Ll\c 43 is provided with a stem 52
and a housing 53. A pin 54 is secured to
the stem 52 and engages one end of a com-
pression spring 53, “the other end of WhLLh
engages the housing 53. Thus, it will |
seenn that the valve 43 is controlled by the
spring 55 in a similar manner to that in
which the wvalve 42 iz controlled by the
spring 49, but that the spring 55 normally
maintaing the valve 43 in engagement with

- 1,654,505

its seat whereas the spring 49 mnormally
maintains the valve 42 out of engagement
with ils seat. The upper end of the valve
stem 52 is provided with a magnetic core
member 56 with which a wagnet coil 57
is adapted to co-operate.  When the magnel
coil 5T ig encrvgized, the core member B0 is
actuated  upwardly, thereby opening the
valve 48 against the pressure of the spring
55 to admit operating fluid from the snpply
pipe or 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 nmglget
coils 50 and b1 ave de-energized, the valve
42 ig open and the valve 43 i sclosed.  There-
fore, fluid pressure is applied to the piston
39 but no pressure is applied to the pis-
ton 40.  The pistons 39 and 40 and the rod
38 are, therefore Acl‘u(lt‘(‘d to the extreme
right-hand position, as shown in the draw-
ing, and the drum member 15 is turned to the
position shown in the drawing by means of
thie yack 37, the pinion gear &() 1hc shaft 35
the worm or 01711"71 pinion gear 34, the worn
wheel or spiral gear wheel 33 and the shatt 52,

YWhen both the magnet coils 50 and 57 ave
energized, the valve 42 is closed and the
valve 43 is open, thereby reclieving the pres-
sure on the piston 39 and 1pp1ymo pres-

sure to the piston 40. The pistons 39 and
40, the rod 38 and the rack 37 are therve-

upon actuated to their extreme left-hand
posifion, thereby turning the drum member
15 in such manner that the contact fingers
20 to 31, inclusive, successively engage or
disengage the contact segments 16, 17, 18
and 19 in the positions indicated by the
broken l'mos LI, 11T and IV in the drawings.

When the m: wnot coil 50 is encrgized and
tlm mannot coll B7 is de-enervgized, both the

alves 42 and 43 are closed and no pressuie
is applied to either of the pistons 39 and 40.
The 101;.10, the pistons 39 and 40 remain
stationary In whatever position they oc-
cupy, and the drwm member 15 likewise re-
mains stationary, until the magnet coil 57
is encrgized or the magnet coil 50 is de-
energized.

The energization of the magnet coils 50
and 57 is controlled by overload relays 58
and 59 that are associated with the supply
circrit 4+ of the converter 1 through  the
agency of a current transformer 60, and
overload relays 61 and 62 that are associ-
ated with a supply circuit 5 of the con-
verter 2 through the agency of a current
transformer 63. Iach of the overload ve-
lays 58, 59, 61 and 62 is provided with a

single switeh that is closed except when
the associated current transformer, and

hence the relay operating coils, arve trav-
crsed by current in excess of a predeter-
wined value, eansed by an pxcessive cnrrentd,
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traversal of the supply circuits 4 and 5
The -switches of the overload relays ave
'1dapted to conhect the magnet coils 50 and

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 b) 66, 67 and 68, 1'e§pcctlvely
The ener 01/,<mon of the coils 65, 66, 67 and 68
is controlled by the contact drum 15 and by
an auxilary switch 69 of the equah/er contact
6, auxiliary switches 70 and 71 of the circuit
interrupter 11, an auxiliary switch 72 of
the circuit mturupter 12 and an auxiliary
switch 78 of the circuit interrupter 13, each
of these auxiliary switches being closed when
the contactor or circuit 1ntehuptu with
which it is associated is closed.

The converter 2 is provided with an equal-
izer contactor T4 corresponding to the equal-
izer contactor 6 of the converter 1 and con-
nected in the same manner to the equmh?w
bus conductor 7. Resistors 75, 76 and 77 and

cireuit interrupters 78, 79, 80 and 81 are as-.

sociated with the converter 2 in the same
manner that resistors 8, 9 and 10 and circuit
interrupters 11, 12, 18 and 14, respectively,
are associated with the converter 1. Circuit
interrupters 78, 79, 80 and 81 are provided
with operating magnet coils 82, 83, 84 and 85,
1ebped,1vely. An auuhmg switch 86 of the
equalizer contactor T4, auxiliary switches 87
and 88 of the circuit interrupter 78, an aux-
iliary switch 89 of the circuit interrupter 79
and an auxiliary switch 90 of the circuit in-

" terrupter 80 ave connected in the same man-
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ner as the corresponding auxiliary switches
of the equalizer contactor 6 and the circuitin-
terrupters 11, 12, 13 and 14 that are associ-
ated with the converter 1. ’

Having thus described the apparatus and
ciruits of the system embodying my inven-
tion, T will now describe the method in which
the system operates to accomplish the desired
Assuming that both the converters

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 circuit3 is the dosm(r of the equal-
izer contactor 6, which is acwnnphshod by
energizing its operating coil in any Smtable
manner.

When the equalizer contactor 6 is clo%d its
auxiliary switch 69 is also closed to complete
a cireuit from the upper terminal of the bat-
tery 64, through the switch 69, the operating
coil 65 of the cireuit interrupter 11, the
contact finger 27, contactor segment 18 and

1,654,505 ' 52

contact finger 26 of the contact (h'um 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 cireuit 3 through the resistors 8, 9 and 10
in series. The converter 1 will then supply
energy to the cirénit 3 through the IOSIStOIS
8, 9 and 10.

If the Ioad agsumed by the converter 1
when the circuit interrupter 11 is closed is
excessive, the current transformer 60 will be
sufliciently energized, by reason of the ex-
cessive current tmvusmo the %upply eir-
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
sufliciently 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 imth.

When the amount-of energy supplied to
the circuit 3 by the converter 1 has decreased
t0.a predetermined value, both of the over-
load relays 58 and 59 will be permitted to
close their switches, When these switches
ave closed, a.c¢ircuit is established from the
upper terminal of the battery v 64, through
the auxiliary switch 71 of the cucn't inter-
rupter 11, which was closed when the cireuit
interrupter 11 closed ; the switch of the over-
load 1“elay 62 that is associated with the sup-
ply circuit 5 and is de-energized because the
converter 2 is not oper atmg, the switeh of
the relay 59; and the magnet coil 50 that is
associated with the operating mechanism of
the contact drum. 15, to the lower tummal of
the battery 64. The magnet coil 50 is thus
energired to close.the valve 42, thexeby 1@-
hcvmo the pressure on the plston 89, At
the same time, the magnet coil 57 is ener m/Ld
by means of a cireuit extending from the
upper terminal of the battery 64 thr ough the
auxiliary switch 71 of the civeuit mteuuptu
11, the switches of the overload relays 62, 59,
58 and 61 in series, the coil 57, and the con-
tact finger 20, cdntact segment 16 ind contact
finger 91 of the contact drum 15, to the lower
terminal of the battery 4.

When the magnet coil 57 1s thus eéner-
gized, it eilects opening of the valve 43,
which then admits air to create pr essuTe
on the piston 40 in the right-hand end
of the cylinder 41. The pistons 89 and 40

ave, therefore, moved to the left to turn '

the contact drum 15 in such manmner that the
posmon indicated by the broken line II
coincides with the line of the contact fingers.

In position IT of the contact drum "~ the
contact segment 18 is out of engagement
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with the fingers 26 and 27, but the civeuit

of the operating coil 65 of the eiveuit inter-
rupter 11 1s A(‘t open, since the auxiliavy
switch 70 of the circnit luterrupter 11 is
connected in parrzallel velation to the con-
tact fingars 20 “and 27 to constitute a holding

cirenit for the coil 65. When the contuct
dvum is in position IL, a ecivenit is com-
pleted from the upper terminal of thL bat

tery 64 through the dll‘]LlulV switch 69 oi

the equalizer contactor 6, the contact finger
282, mtz'ci segment 17, contact finger 23,
<poin N cml 66 of fh“ cnmu mtearupter
12, and auxilia "5 switeh 70 of the circuit
interrupter 11 to the lower tevminal of the
hattery \,! The operating coil 66 is thus en-
crgized to close the civenit intervupter 12,

whieh nlloni'»(‘%}'(:llii‘s the resistors 9 and 10
and leaves only the resistor 8 in cirenit be-
fawveen the converter L and the cirveuit 2.

1 the decreused resistance hebween the

converter and the consuming cireuit permits
an excessive current to traverse the converter,
the overload velay 58 will open its switch
to interrupt the civeuit of the magnet coil
57. The valve 43 is, theretove, closed to
velieve the pressure on the piston 40, and
the movement of the pistons and ¢ he con-
tact drum is stopped. Assuming that the
load is not excessive, however, Te switches
of the overload relays will l’emml closed,
ﬂ*e energization of the magnet coils 50 and
57 will be maintained and the (,on‘,a(:u drum
15 will be so turned that it will be engaged
by the contact fngers in the positions in-
dicateda by the breken line IIT. fn this
position o circuit is completed from the up-
per terminal of the battery 64, through the
anxiliary switeh 69 of the em alizer con-
tactor 0, the contact finger ‘)“, f'(\niacb seg-
ment 17 and contact finger 24 of the contact
drumy 15, the ‘m‘\ﬂ'“"y switeh T2 of the
civenit interrupter 12, which was cloged
when the civenit inturup“or 12 cloged, and
the OpL”“l‘lHO coll 67 of the civenit inter-
rupter 18 to the lower terminal of the bat-
tery 64.

. When the operating coil 67 is thus ener-

“I/(‘(! the cirvenit :in'i‘e:'r\rni‘(w 13 1s closed
to connect the 1'(‘&‘“‘1"01':;; 8, 9 and 10 in paral-
lel relation to each other uchw(\n the con-

verter 1 and |l\o cireuit. 3o The resistance

of this cirenit 1s thus further derreased to

permif. the converter 1 to supply more en-
ergy to the creuit 3. IE this amount of
energy is not excessiv o, the overload switehes
will remain closed and the contact drum
13 will be furned so that position 1V coin-
cides with the contact fingers. In this po-

sition, a civenit is established from the up-
per terminal of the battery 64 through the
:mx']m*:}' switch 69 of the equalizer con-
tactor 6, the countact finger 22, the C,'

segment 17 and the contact hno er 25 of {hn
conbact drmm 15, the auxiliary switeh 72

of the civeuit '71tf';'1‘11p"0" 12, which Wi
closed when the eivenit mterrupter 13 closoed
and the f‘p(\mbmﬂ coil 68 the chcmt in-
terrupter 14 to the lower terminal of the
battery G4

Upon energization of the operating coil
(28 over this civenit, the cireuit interrupter
14 iy 1%(“ to short-cireuit “N of the resis-
tors 8 9 and 10 or, in other words, to con-
nect the converter 1 <|11_m_l,ly to the circuit
3. In position IV of the contact drum,

the contact nent 16 1w out of engagement
with the contact fingers 20 and 21 Uthe
cireuit of ﬂ e magnet

YD

B!

11

coil 57 is thereby in-

terrupted to permit the vaive 43 Lo be closed.
'llms. \\hm the piston 40 has heen actuated

to its extreme left-hand position the pres-
wre thereon is relieved.

The converter 1 is now nermally con-
nected hetween the supply civenit b and the
copsuming cireuit 3 to transiate cenergy

therebelbween, W’h(\n it is desived that the
converter 2 he started to operate in parallel
relation to the converter 1, its operation may
be stavied in the same mauncr as described
with vespect to the converter 1. The same
operations will then take place up to and in-
cmdmg the closing of the equalizer con-
tactor 74 which corresponds to the equalizer
contactor ¢ of the converter 1. When the
equalizer contactor T4 is closed, its auxiliary
switeh 86 is also closed o complete the ener-
zing civeuit of the operating coil 82 of the
drenit interrupter 78, This circult extends
from the upper terminal of the battery 04,
through the switch 86, the coil 82 and the
auxiliary switeh 70 of - {he cireuit interrn pter
11 to the lower terminai of the
The civenit inferrupter 78 is thus closed to
connect the Com*m:tm 2 1o i}'w cireuit 3
through the 1'e<ism1'}' (5, 76 and 77, 1 the
Toad supplied by the convester 2 {o the cir-
cuit 3 throngh the resistors 76 and
when the cireuit inters upter 78 i closed,
not excessive, the switches of the overload
relays Gl anc 62 wiP not be opened. The
civeuit of the magnet coil 50 will, therefore,
not be m’ ery llptod and the valve 42 wvill re-
main closed to permit the pistons 39 and 40
to remain in the extreme left-hand position
and to permit the contack divum 15 Lo remain
in position IV, The civenit of the operating

e
(&}

h

)

k4

75,

—

coil 83 of the cireuit interruptors 79 will,
therefore, be completed from the upper
terminal of the batte ary 64, throngh the aus-

}rv earializer contaclor
T4, the contact finger 28 ((mhu t segment 14
and contuct finger 29 of the confact drum 15
the coil 83 and Jio anxiliary switceh 87 of
civenit interrupter 78 to the lower
of the batiery 64.

Ag soon as the civcuit interrupter 79 is
(‘10\00 m response to the ﬁm\m‘zahon of the
coil 83, its auxiliavy switeh 39 is closed to
romplete the sivenit of the opernting eoil 84

1!111.\‘ switeh 86 of

W
the
terminal

battery G
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of the circuit interrupter. 80, which extends
from the upper terminal of the battery 64,
through the auxiliary switch 86 of the
equalizer contact 74; the contact finger 928,
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 80 and the
auxiliary switch 90 thereot, which completes
the circuit -of the operating coil 85 of the
circuit interrupter 81. ,

This circuit extends from the upper ter-

‘minal of the battery 64, through the auxil-
1ary switch 86 of the equalizer contactor 74 ;.

the contact finger 28, contact seement 19 and
e M funl

contact finger 31 of the contact drums 155

the auxiliary switch 90 of the cireuit inter-
rupter 80; and the operating coil 85 of the
circuit interrupter 81 to the lower terminal
of the battery 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
converter-1. -

While the converters 1 and 2 ave operating
in parallel relation, an excessive current
traversal of cither of the-supply circuits 4
and-5 will cause the corresponding overload
relay 59 or 62 to open its switch, thereby in-
terrupting the-energizing circuit of the mag-
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
causes the pistons 89 and 40 to be moved to
the right, thereby turning the contact drum
15 back to:position ITI. 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 4s inserted befween each of the:

converters and - the consuming circuit -3 to
decrease the amount of energy supplied by
each converter. As long as the ovérload
conditions persist in - either converter,. the
backward movement of the drum 15 will be
continued to increase the amount of- resis-
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-
suming cireuit 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,
thevefore, unchanged by the operation of

‘ot either of the relays 59 or 62

S

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 direciion by reason 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
lower value -of current than are the relays

59 and 62. It is clear from the foregoing

of the switch
canses. the
contact drum 15 .to be turned in the réeverse
direction, while the opening of the switch of
either of the relays 58 or 61, while the

description that the opening

[31e]
switches of the relays 59 and 62 remain
closed, only stops the operation of the contact
dram 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 greater degree of
overload will cause the drum: to return in
the reverse direction. For example, a cur-
rent traversal ef either of the cirenifs 4 and
5 0£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
current. will not necessarily cause the drum
to move forward again unless the current is
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 segmients
similar to the segments 17 and 19 as there are
translating devices in the-station to be con-
trolied, and that all of the circuits may be
extended in such manner that the load-lim-
iting devices of as many. translating devices
as ave desived may be controlled by a single
contact dirum. By this means, the load dis-
tribution between any number of translating
devices may always be maintained in a con-
stant rvatio. It is also clear. that various
changes and modifications may be made in
the apparatus and cireuits 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-
plying energy thereto, of resistance means
for connecting each machine to the cireuit
and means for automatically varying the
effectiveness of the resistance means of ali
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the operating machines in a predetermined
ratio simultaneously, in accordance with the
value of current traversing the operating
machines.

9. In an electrical translating station, the
combination with a load circuit and a plu-
rality of dynamo-electric machines for sup-
plying energy theveto, of resistance means
for conmecting each machine to the circult
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 elecirical translating station, the
combination with a load circuit and a plu-
rality of dynamo-eleciric machines for sup-
plying energy thereto, of resistance means
for connecting each machine to the civeuit
and means for automaticaily varying the
effectivencss of the resistance means of all
of the operating machines equally and stinud-
taneously, in accordance with the value of
current traversing the operating machines.

4. In an electrical translating station, the
combination with a load circuit and a plu-
ality of dynamo-clectric machines for sup-
plying energy thercto, of resistance incans
for connecting each machine to the circuit
and meaus for antomatically varying the
effectiveness of the resistance means of all of
the operating machines equally and simul-
taneously in accordance with the value of
current traversing any one of the operating
machines. :

5. In an electrical translating station, the
combination with a load civeuit and a plu-
ality of dynamo-electric machines for sup-
plying energy thereto, of a resistor associated
with each machine, means for connecting
each resistor between the associated machine
and the load circnit when the machine is
operating, meuns for short-civeniting all of
the resistors 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 machines 1s traversed
by current in excess of a predetermined value.

6. In an electrical translating station, the
combination with a load cireuit and a plu-
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rality of dynamo-electric machines for sup-
plying energy thercto, of a corresponding
set of resistors associated with each machine,
means for connecting each set of resistors be-
tween the associated machine and the load
cirenit when the machine is operating, means
for short-circuiting all of the resistors under
normal operating conditions, and means for
open-circuiting the short-civcuiting means o
orresponding vesistors of all of the operat-

. . o .
ing machines simultaneously when any one

o

of the operating machines is traversed by
current in excess of a predetermined value
7. Tn an electrical translating station, the
combination with a load civeuit and a plu-
ality of dynamo-clectric machines for sup-
plying energy theveto, of a plurality ol fond-
limiting vesistors associated with cach -
chine, means for connecting all of the ve-
sistors of each machine in.series between ihe
machine and the civeuit when the machine is
operating, means for short-cireniting cach of
the vesistors and means for simultancously
controlling the resistor short-cireuiting meaus
of all of the machines comprising an clecliro-
pueumatically operated contact drimg and o
plurality of load-responsive devices for con-
trolling the operation of the drun.

8. In an electrical translubing station, the
combination with a load civeuit and a plu-
rality of dymamo-electric machines for sUp-
plying energy thercto, of a plurality of toad-
limiting vesistors associated with coch -
chine, means for conmecting all of the re-
sistors of each machine in series between the
machine and the civeuit when the machine is
operating, means for short-civcuiting cach of
the resistors, a contact dium for controlling
the operation of all of the vesistor short-civ-
cuiting means and means for so vontroliing
the operation of the contact drin thal corre-
sponding resistor short-civeuiting means of

all of the operating machines ave shwultane-
ously open-circuited when any machine is
traversed by current in excess of a predeter-
mined vahie wind simultaneously close-cir-
cuited when cach of themachines is traversed
by current of less than a predetermined value.

Tn testimony whereof, £ have heveunto sub-
seribed my name this 22 duy of Decentber,
1925.

STUART G LEONARD,
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