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Lo it LY concery: ' I
wnown that 1, Jawss B, CRAVATH, 2
£ the United States, residing at Chi- l

the connty of Coolk and State of I1i-
) ve invented a certain new and useful
Improvement in Excessive-Current, Record-
ers, of which the following is g full, clear,
concise, and exact description, refarence be-
Ing had to the accompanying drawings, form-
g a part of {his Specification.

My invention relates to.an excessive-cur-
rent recorder for affordin 8 a comparative rec-
ord of the excessive currents employed in the
operation of several electrieal deviees, and is
particularly applicable to electric-railway 8ys-
tems, where it iy desirable to obtain a com-
parative record of the excessive currents used
by the several motormen in the running of
their cars or trains, whereby a comparison
of the efficiency of the motormen may be ob-
tained. :

It is well known among those having the
management of electric-mih\*ay systems in
charge that some motormen are very wastefut
aund careless in the use of electric current in
ranning {heip cars, thereby causing undue
strain on the power plant and ear equipments
aud s waste of bower. It is thevefore desir-
ableto have some recording device to enable 5
manager to determine which of the motormen
have been careless in using excessive g rrent,

It is the object of the bresent invention to
provide a recordin gdevice which may be used
for this purpose and which, while effective
33 In operation, may be constructed and oper-

ated at small cost and with little liability for
error in.common daily use.

-In the preferred form of my invention I
provide in connection with each of the mo-
tors or other devices the 8XCeSSive -currents

- through which are to be compared a condue--
tor or wire connected in series with the elec-
trieal devies and adapted to be heatcd by the

assage of the current therethrough, Rest.

' i the heating-conduactor and extend-

ransversely thereto is a thin strip or
£ of alloy or other fasible metal adapted
melt at g comparatively low temperature.
on the passage of g current in excess of
¢ predetermined maximum the fusible
metal is meited by contact with the heating-
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586,728, dated July 20, 1897,
622,105, (No model.) '

conductor and descends, preferably, by the
assistance of a weight depending from the
lower end thereof, the heatin g-conduector thus
melting its way through the sheet of metal 55
in a longitudinal. direction. The distance
through which the heating - conductor has
melted away the metal affords a comparative
measure of the excessive currents which have
traversed the circuit when compared with 6o
the extent of melting of fusible strips em-
ployed upon other similar circuits having
heating-conductors of the same dimensions
and a fusible metal of the same melting-
point and thickness. '

The fusible strip,- being made of metal
which is a conductor of electricity, must be
made thin, so that it will not afford a bypath
to shunt any considerable portion of the cuy-
rent past the heating-conductor when the 7o
current to be recorded is passed directly
therethrough. As the metal is also a con-
ductor of heat, the making of the strip of
fusible metal thin is further necessitated in
order that the metallic strip may not conduet 75
away any considerable portion of the heat of
the heating-conductor, In the empioyment-
of the fusible metal T have for the ‘above
reasons found it essential to make the meta]l
of small thickness where it rests in contact 8o
with the heating-conductor. .

It is further essential to malke the thickness
of the metal uniform throughout its entire
length and to use metal strips of the same
thickness and melting temperature upon eir- 8z
cuits which are to be compared, and to suh-
Ject them to the action of heating-conductors
of exactly the same dimensions,

In practice I have thus formed the metal
into a thin fat sheet or strip adapted to rest; 90
by the end upon the heating-conductor, It
18 apparent, howevar; that the thin sheet, in-
stead of being made flat, may assume other
forms, provided it hag 2 thin.edge or edges
resting transversely in heat-eonductive con-
tact with the heating-conductor,

The electric current may be passed directly
through the heating-conductor or the heat
generated by the electrical conductor may be :
indirectly conveyed to the heating-conductor, roo
The term ““heating-conductor” as employed
herein refers to the conductor against which
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the sheet of fusible metal rests and which |

conveys the heat to the fusible metal to melt

the saine, whether it be a part of the elec-

trieal circuit ornot. Throughout this speci-
fication I have employed the term ‘‘fusible

metal” ascomprehendingalloys—that is, mix-

tures of several metals—also, single metals
having a sufficiently low fusing temperature.

In all cases.the fusing temperature of the |:

heating-conduectorshould be much above that

of the fusible sheet; in order that there may |

be no danger of melting the heating-condue-

. tor by the heat developed.
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The fusing temperature of the fusible metal
is so adjusted that the fusible metal does not
melt to any appreciable extent until the heat-
ing-conductor has been subjected to a cur-
rent above the predetermined value.
 As a practical illustration of .the applica-
tion of my invention ‘to electric-railway mo-
tors it may be supposed that sixty amperes is
the maximum current a motorman should op-

dinarily use in the operation of 3 certain type:

of car. The electrical conductors are then
made of such a size that they will begin to
melt the fusible strips when sixty amperes
flow therethrough. Any currents in excess
of sixty amperes will be recorded by the de-
scent of the fusible-metal strips, the extent
of the descent of these strips being in a meas-

‘ure proportional to the excessive currents

which have passed through the several elee-
trical devices. I am-aware that the descent
of the fusible metal will not afford an accu-
rate record of the ampere hours of current

- passing through any circuit over and above
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fusible metal will be’ theoretically propor-

tional to the square of the excessive current.

flowing. This fact, however, is of practieal
value in the use of the recorders, since it is
desirable that the record of the greatly ex-
cessive currents should be magnified and ae-

‘centuated, because if is these greatly excess-
ive currents that wreck the car equipment

and make necessary-the running of machinery

“of greatércapacity at the power-station and a

correspondingly greater investment in power
plant and feeders. o

_ "The recorders of the present invention are.

valuable as affording a comparative measure
of the efficiency of the various motermen and
not as an absolute record in electrical units.

The distance through which the heating-con-

ductor has melted, divided by the number of
miles the car has run, gives the excessive eur-
rent per car-mile, which may be used as the
unit of comparison.

I will deseribe my invention in connection
with the accompanying drawings, tn which—

Figure 1 is a view of the recorder-box con-
taining the heating-conductor and the strip

. of fusible metal, the cover of the box being

65

open. Tig.2 is a view of the metallic casing
for the recorder-box. Fig. 3 is a view of the
recorder-box closed. Fig. 4 is a sectional
view of line 4 4, Fig. 1. Figs. 5 and 6 are

‘e

“troller-box.

face and edgé views of the strip of fusible
metal and weight.
the contacts on the recorder-box and on the
bottom board of the casing.
gram illustrating the use of the recorders with
the motors of an electric-railway system.
Like lettersrefer to like parts in the several
figures, o
- The recorder-box comprises a base-board a,
to which is hinged a door &', which may be
secured in a closed position by a lock a? a?,
controlled by a key. A longit-dinal slot a?
is provided in the upper end of the base, in
which - rests edgewise the strip or sheet b of

fusible metal, which rests at the lower end.

in contact with the heating-conductor ¢, held
at the ends in binding-posts ¢’ ¢/, secured to
the base a and provided with binding-screws
The binding-posts are arranged so that
the heating-eonductor may be removed by
lifting the same laterally out of the channels
provided in the binding-posts. Below the
heating-conductor a channel a*is provided in

-the base-board a, in which moves the weight

d, which is adapted- to be attached to the

Jower end of the strip of fusible metal. Upon

Fig, 7 is a detail view of

Fig. 8 is a dia--
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the upperend of the weight are provided hooks -

d' d', which fit in holes b' b', provided in the
lower end of the strip of fusible metal. In
order that the weight may be rocked slightly
laterally to permit the passage of the ends of
the hooks d' d' through the holes b' b’, the
sides of the weight aremaderounded.- Upon

the face of the door or cover ¢’ are B;eVided
hahdles or straps ¢ e to facilitate the ndling

_ of the recorder-box.
sixty amperes, because the movement of the |

When in ‘position, the recorder-box: rests
within the metallic casing 7, whieh is gecured
in position at some convenient _location on

the car, preferably at the side of the con-
A hinged door f' is provided for. -
' the casing, which may be secured in a.closed

position by the nuts f* f%, screwing against

the lugs /* /3. - In the bottom of the casing is
provided a base-board g, of wood or other in-
sulating material, upon which are mounted
contact-posts g’ ¢', to which the circuit-wires
are connected, the cireuit-wires passing down-
ward in the grooves or channels g* g* and -to

-the exterior of the casing through holes g® g%
The con-

provided in the lower end thereof.
tact-posts g’ g’ are provided with blades ¢ ¢*,
between which pass the blades ¢ ¢5, provided
upon the rear of ‘the binding-posts ¢ ¢/, the
blades ¢® ¢® being extended through openings
provided in the base-board a of the recorder-
box. When the recorder-box is placed in the

_casing, the blades ¢® ¢® of the binding-posts
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on the recorder-box engage, respectively, the -

blades of the contact-posts ¢’ ¢/, carried in
the casing, thus closing the cireuit through
the heating-eonduetor, and by the removal of
the recorder-box from the casing the eircuit
is opened. . :

The recorder-boxes may be under the con-
trol of ‘an employee whose duty it is to pre-
pare the boxes by properly placing the strips
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of fusible metal therein, and these boxes al-
ready locked may be handed each day to the

_8averal motormen, who place them in the cas-
" ings on their respective cars.

As the motor-
circuit is open until the recorder-box isplaced
in position the motorman must place his re-
corder-box in position before he can start his
car. Any attempt to operate the car in the
absence of the recorder-box by short-circuit-
ing the contact-posts would be readily de-
tected by the inspector. The casings and
recorder-boxes are all made alike, so that the
recorder-boxes are interchangeable and can
be placed in any of the casings. At the end
of the day therecorder-boxes may bereturned
by the motormen.  In this manner the mo-
tormen have no control over the recorders for
the purpose of tampering with ‘the operation
thereof or the records made thereby, while
the labor of keeping the records is reduced to
a minimuim. ’

The recorder-box is constructed to snugly
fit the casing, and the door of the casing ean-
not be closed until the recorder-box is thrust
completely into position.  The bottom of the
recorder-box fits tightly against the base-
board in the back of the casing, so that when
the recorder-box is in position and the cas-
ing-door closed there isnot room for the plac-
ing of any body, as a wire or conductor, be-
tween the back of the recorder-box and the
back of the easing, and if such a conductor
be placed in position for the purpose of short-
circuiting the contact-posts on the casing the
recorder-box cannot be placed in position and
the door of the casing closed, and such at-
tempt to short-circuit the recorder-box would
be frustrated.

In Fig. 8 T have illustrated in diagram the
application of the excessive-current record-
ers to the several cars of an electric-railway
system. The generator /i supplies current
to the trolley-wire %/, with which the trolley--
arms %' &' make contact and convey current
through the motors ] U, mounted on the cars
mm'. In series with each of the motors is
included the heating-conductor ¢, upon whieh
rests the strip b of fusible metal.” The ex-,
tent of melting of the several strips of fusi-
ble metal divided by the number of miles the -
respective cars have run affords a com para-
tive indication of the relative efficiency with

which the several cars have been operated.

Having described my invention, what I
claim as new, and desire to secure by Letters 55
Patent, is— ‘ ’

1. The combination with a thin sheet of
fusible metal, of a heating-conductor extend-
ing transversely thereto and heated by an
electric current to cause said conductor to 6o
melt its way through said sheet of fusible
metal, substantially as described.

2. The combination with a recorder-box, of
a heating-conductor and a body of fusible
material contained therein, a casing for the 65
reception of said recorder-box, contacts pro-
vided upon said casing and connected with
the working circuit, contacts upon said.re-
corder-box connected with the heating-con-
ductor and arranged to engage the contacts 7o
in the casing when the recorder-box is placed
therein to complete the circuit through the
heating-conduector and tobreak contact there- .
with upon the removal of the recorder-box to
open the working cireuit, substantially as de- 75
seribed. o

3. The combination with a casing provided
with a cover or door and carrying contacts
connected with the working circuit, of a re-
corder-box carrying the heating - conductor 8o
and the fusible material, and provided with
contacts for engaging the contacts of said
casing, said recorder-box being constructed
to snugly fit said casing and to rest against
the bottom thereof and preventing the clos- 85
ing of the door of the casing until the re-
corder-box is placed completely in position,
substantially as described.

* 4. The combination with the recorder-box
provided with a pair of contact-terminals, of go
a transverse electrical conductor within said

box connected in circuit between said termi-
nals, a narrow slot above said conductor and

a thin sheet of fusible metal therein and rest-

ing upon said conductor, the plane of said 95
slot being perpendicular to said conductor, a '
channel beneathsaid conductor and g weight
moving therein, substantially as described.,

_ In witness whereof I have hereunto sub-
scribed my name in the presence of two wit- 100
nesses. : i

JAMES R. CRAVATIL

Witnesses:
W. CLYDRE JoNs,
M. R. RocHIORD,



