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To all whoin it may concern:

Beit known that I, GranviLLe E. PALMER,
of Boston, in the county of Suffolk and State of
Massachusetts, have invented certain new and

5 useful Improvements in Systems ot Klectrical
Distribution, of which the following is a speci-
fication.

This invention has relation to systems of
electrical distribution 1n which alternatinge

1o currents of hich voltage are employed for
lighting or other purposes.

The ohject of the invention is to safeguard
the public from danger of live wires and to
protect against injury the apparatus torming

15 a part of the system in case of a broken wire
or a short circuit. This mn a general way 1s
accomplished by antomatically devitalizing
open or broken circuits and by automatically
cutting out from the generator those circuits

20 in which there is an overload injurious to the
generator or other apparatus.

The invention may be embodied in a system

having a single or multiphase alternating-cur-
rent circuit of two or more wires operating
25 1n connection with a system ot series alter-
nating-current arc-lamps in which constant-
current transtformers are interposed between
the generator and the lamps.
Where open-circuit or short-circuit condi-
30 tlons occur in distributing systems, such as
hereinbefore referred to, special apparatus is
necessary toinsure the protection of the trans-
lating devicesforming partof thesystem. The
present invention is in part designed to pro-
35 duce a combined overload and underload cir-
cult- breaking device 1n which the use of
springs and a multiplicity of levers and intri-
cate locking devices 1s avoided and in which
the switch or make-and-break devices are 1n
40 their simplest form and are suthicient in them-
selves to open circuits of practically any po-
tential, amperage, and power factor with
which the engineer has to deal in the opera-
tion of high-tension alternating-current cir-
45 cuits.
In the operation of constant-current trans-
tormers an open circuit in the secondary or
lamp circuit will cause a rise of potential In

l sald lamp-circuit far in excess of the maxi-

mum full-load voltage, and a short circuit, 50
particularly if it be of a periodic nature, will
cause a violent oscillation of the movable
members of the constant-current transformer
that is highly detrimental to said transformer.
To promptly protect these distributing sys- 55

tems against open circuits, 1t 1s necessary that

the breaking apparatus be so constructed that
that element which performs the function of
releasinge the locking mechanism has no other
function that may interfercwith this service, 6o
and 1t must be hikewise so designed that no
magnetic lag interferes with its proper oper-
ation, and 1t must also be capable of such ar-

rangement that it will operate at the moment

the charge of the line falls below the capacity 65
thereof, whereby the primary side of the line
may be opened before the secondary is dis-
charged at an increasing potential. To ac-
complish this, it has been found desirable to
use an electromagnetic mechanism with the 70
fewest possible number of ampere-turns com-

patible with the work it is desired to per-

form. The relative position of the armature

to the solenoid is such that practically the
full current strength of the circuit is neces- 75
sary to primarily attract said armature and
the magnetic relation between the solenoid
and armature is then such that a predeter-
mined diminution of the current strength
will so reduce the magnetic field that the ar- So
mature will fall and perform its functions.

I regard it as desirable and practically es-
sential in disconnecting a constant-current
transformer from its source of supply in the
event of open or short eircuit condition in its 35
secondary ecircuit that the primary side be
broken before the secondary is discharged.

Referring to the drawings, which illustrate
several embodiments of the invention, Figure
1 represents in front elevation a portion of 9o
the switchboard and represents the mechan-
ical features of an apparatus embodying the
invention. Fig. 2 represents a side elevation
of the same. Tig. 3 represents, diagrammat-

ically, a system of eleetrical distribution em- 95
| ployingaconstant-currenttransformerlocated
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between the source of supply and the arc-lights '

or other translating devices.

Referring first to Figs. 1 and 2, 10 indi-
dicates a switchboard or base-plate upon the
rear of which is supported a make-and-break
device consisting of an oil-switch, (indicated
as a whole at 11.)
are operated by a handle-lever 13. The rais-
ing of the lever closes the switch and its drop-
ping opens it. 14 represents avertically-mov-
able catch-bar arranged to slide in guides 15
16, projecting forwardly from a plate 17, se-
cured to the front face of the switchboard 10.
This catch-bar is connected to the handle-le-
ver 13 by a link 18. The inner face of the
catch-bar 14 is notched to form a shoulder 19,
which when the handle-lever 13 is raised may
be engaged by the hooked end of a latech 20.
The said latch projects downwardly from a
shaft 21, journaled in ears or lugs 22, formed
in the plate 17. Secured to said shaft 21 are
two arms projecting horizontally in opposite
directions, the forwardly-projecting arm be-
ing indicated at 28 and the rearwardly-pro-
jecting arm at 24. The latter passes through
an aperture in the switchboard 10 and 1s pro-
vided with a weight 25, which holds the catch
20 forwardly, so tha,t it may engage and sup-
port the catch-bar 14.  The upper ~end of the
catch-bar is beveled and the hooked end of
the latch is beveled, so that when the handle
13 1s raised the latch will be forced rearwardly
until it registers with the notch in the catch-
bar, upon which the hooked end of the latch
will slip under the notch of the latch 19 and
prevent the catch-bar and the handle from
When the latch is
moved rearwardly to release the catch-bar, the
welght of the handle and the catch-bar are
sufficient to immediately open the switch by

- moving the movable contacts away from the
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stationary contacts.
tface of the switchboard 10 there is an elec-
tromagnetic actuator comprising a solenoid
26. Tt is located immediately below the arm

24, so that a projection 27 on said arm ex-

tends part way into the cylindrical aperture
therein. The plunger or core 28 when the
current through the solenoid increases beyond
a glven strenﬁ'th rises and engages the pro-
jection 27 of “the arm 24 with a Sharp ham-
mer-blow and disengages the latch 20 from
the catch-bar 14. _ |

The plunger 28 when in its lower position
rests 1n a tubular casing 29, attached to the
solenoid and having in its lower end an ad-
justable abutment 30. The solenoid or elec-
tromagnet and its core or armature consti-
tute an overload-release or switch-controlling
mechanism, as will be explained, which acts
directly upon the integral structure which
constitutes the latch for . releasing the switch-
lever 13 and the catch-bar 14 connected
thereto.

Liocated dlrectlv over the arm 23, Whlch

The movable contacts 12

Supported upon the rear
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has a handle 31, by which it may be manually
operated, 1s an electromagnetic switch-con-
troller. 1t consists of two solenoids or coils

32 32, the plungers 33 of which are connected

together in the form of a yoke. Loosely
connected to the plungers or armatures 33 by
a strap 34 and screw 35, so as to have a cer-
tain amount of lost motion relatively thereto,
1s a plunger 36, weighted as at 37. This plun-
oer 1s directly over the arm 23, so that when
it 1s permitted to drop 1t engages the arm 23
with a hammer-blow and disengages the latch
20 from the catch-bar 14. |

The electromagnefic mechanisms compris-
ing the coils 32, the armatures 33, and the
weighted plunger 36 constitute an underload-
release mechanism for effecting the automatic
opening of the switch 11.

In conjunction with the underload-release
mechanism I employ mechanism for automat-
ically notifying the engineer or attendant of
the opening of the switch. This mechanism
consists of a signal 38, placed in a circuit 39,
said circuit including a generator 40, a sta-
tionary contact 41, and a movable contact 42,
so located as to be raised by the weight 37
upon the plunger 36. When the plunger
drops, the two contacts close the circuit 39.
Placed 1n the circuit are two opposed contacts
43 43, through which the circuit may. be
opened by a removable plug 44.

Referring to Fig. 3, which illustrates dia-
orammatically a system in which the mech-
anism as herein described is utilized, ¢ indi-
cates an alternating generator, and 4 the main
or primary clrcuit in which is located -the

switch ¢, corresponding to that at 11 in Fig. 2.

@ indicates a constant-current transformer
having the primary coil " and the secondary
coils & d*. The inner end of the coil ¢ and
the inner end of the coil ¢ are connected in
series with a working circuit ¢, having a
lightning-arrester 7 and a series of translat-
ing devices, (as the arc-lamps at g.) The outer
ends of the two coils ¢ d* are connected in
series with a second working circuit ¢, having

a lightning-arrester 7' w1th translating de-

_Vlces (as the arc- -lamps ¢'.) In series in the

maln circult b 1s the overload-release magnet
26, and in the working circuit ¢, is placed the
underload-release magnet 32, these numerals
26 and 32 indicating conventionally in Fig. 3
the elements which are graphically shown
and indicated by the same numerals in Figs.
1 and 2.

It will be noted that the coils of the over-
load -release magnet are interposed in the
main or primary circuit b, whereas the coils
of the underload-release magnet are in the
secondary circuit, and that the underload-re-
lease mechanism and the overload-release
mechanism operate directly upon the main
switch or make-and-break device placed in
the primary or main circuit to instantly dis-
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from the source of supply, when the current
talls to a predetermined point or rises above
another predetermined point, so that the pri-
mary side is broken before the secondary is
discharged.

In thesystems herein described the switches
are held 1n closed position by mechanical con-
trivances and not by a magnetic pull, so that
the armatures do not in any manner hold the
switches closed, but, on the contrary, operate
only to effect their release. Again, in said
system the armatures of both the underload
and the overload release magnets operate di-
rectly upon elements connected rigidly to the
latches, so that said armatures therefore act
practically directly on said latches without the
ald of springs or other uncertain or unstable
media. The lateh is also pivoted or mounted
on a rock-shaft and engages the catch on the
movable contact. The arms on the rock-
shafts project in opposite directions and are
cach moved by a sharp or hammer blow,
whereby the release of the switeh is rendered
certain.

Having thus explained the nature of the in-

vention and described a way of constructing

and using the same,although without attempt-
ing to set forth all of the forms in which it
may be made or all of the modes of its usge, I
declare that what I claim 1s—

1. In a system of electrical distribution, a
primary alternating-current circuit, a second-
ary circuit, a constant-current transformer, a
switch in the primary circuit, an underload-
release mechanism in the SecondarV circult, an
overload-release mechanism in the primary
circuit, and means by which each of said
mechanisms causes the opening of said switch.

2. In a system of electrical distribution, a
primary alternating-current circuit, a second-

ary clrcult, a constant-current transformer, a
switch in the primary cireuit, an underload
mechanism in the secondary circuit, and means
by which said underload mechanism causes
the opening of said switch upon the diminu-
tion of the currentin the secondary circuit to
a predetermined point.

3. In a system of electrical hstllbutlon, A
primary alternating - current circuit, an in-
duced -current or secondary circuit, a self-
opening switch in said primary cireuit, and an
unclerioad-release e]e(,tromfwnetle mechamsm
1n serles in said secondary eircuit for causing
sald switch to open upon the diminution of
the current in said secondary cireuit to a pre-
determined point, said electromagnetic mech-
anism comprising a coil, a plunO‘er extending
into said coil, and a latch for the switch ar-

‘ranged in relation to the plunger, whereby it

1s given a hammer-blow to release the switch
bv sald plunger when thereisasufficient dimi-
nution of current in the secondary circuit.

4. In a system of electrical distribution. a
primary alternating - current circuit, an in-
duced - current or secondary circuit, a self-
opening switch in said primary circuit, an un-
derload-release electromag netic mechanism in
series in sald secondary circuit for causing
said switch to open upon the diminution of
the current in said secondary circuit to a pre-
determined point, and an overload - release
mechanism in the primary circuit for causing
sald switch to open upon an excess of cmrent
in said primary circuit.

In testimony whereof I have affixed my sig-
nature in presence of two witnesses.

- GRANVILLE E. PALMER.

Witnesses:

M. B. Marx,

C. C. STECHER.
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