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UNITED STATES

PaTeENT OFFICE.

CHARLES C. KRITZER, oF GRAND RAPIDS, ASSIGNOR TO THE AUTOMATIC
CIRCUIT BREAKER COMPANY, OF NEWAYGO, MICHIGAN.

AUTOMATIC ELECTRICAL CUT-OUT.

SPECIFICATION forming part of Letters Patent No. 546,233, dated September 10, 1855,
Application filed October 31,1894, Serial No, 527,573, (No model.)

o all whom it may corncern.:

Be it known that I, CHARLES C. KRITZER, 8
citizen of the United States, residing at Grand-
Rapids, in the county of Xent and State of

5 Michigan, have invented a new and useful

Automatic Eleetrical Cut-Ont, of which the

following is a specification.

This invention relates to antomatic electri-
cal cut-outs for electric-motor, electric-light--

o ing, or other circuits on which currents of
high electromotor force in great quantity are
employed. -

To this end the main and primary object
of thepresent invention is to construet a com-

15 pactly-arranged cut-out occupying the small-
est amount of space practicable for control-
ling electric currents of great strength, while
at the same time providing a cut-out that
will sharply and positively respond to any

20 excess of current beyond the limit of safety

and will instantly break the circuit to cut
out the motors or other translating devices
in connection with which the instrument is

.employed without producing any secondary

or false arcs, as are produced in most cut-outs
now in use.

With these and other objects in view, which
will readily appear as the nature of the in-
ventionisbetter understood, thesame consists
inthenovel construction, combination, and ar-
rangement of parts hereinafter more fully de-
seribed, illustrated, and claimed.

In the drawings, Figure 1 is a plan view of
an automatic cut-out construected in accord-
ance with this invention, showing the several
parts of the instrument locked in a position
to close the circuit therethrough., Fig. 2 isa
similar view with the revolving insulator-
drum shown in dotted lines and the switeh
bar and arm in a position as carried away
from the fizxed or stationary contact to pro-
vide for breaking the circuit. ‘Fig. 8 isa hori-
zontal sectional view of the magunet devices
of the instrument. Fig. 4 is a detail in per-
spective of the fixed or stationarysocket con-
tact and adjacent fixed contact-blocks, Fig.
5 is a similar view of the swinging switeh-bar
and switch-arm carried thereby. Fig. 6is a
detail sectional view on the line 6 6 of Fig. 1.
Fig. 7 is a detail plan view showing a modifi-
cation without the revolving insulator-drum.
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Fig. 8 is a transverse sectional view of the
construetion shown in Fig. 7.

Referring to the accompanying drawings, 1
designates a suitable base providing for the 53 -
support of the several working parts of the
cat-out and adapted to be attached to a wall
or other convenient point of attachment, ac-
cording to the use of the cut-out, whether in
connection with street-railway, electric-light- 6o
ing, or other service. The said base 1 has re-
movably supported at one side thereof the
pivot-post 2, that is provided at its inner end
with a threaded opening 3 to receive the se-
curing-serew 4, passed through the base 1, to 63
secure the post 2 thereon. The said stationary
pivot-post 2 is provided with an outer reduced
spindle portion 5, on which loosely turns the
bearing-collar 6, at the inner end of a swing-
ing switch-bar 7, that is supported for a cir- 7o
cularly-swinging movement on the spindle of
the pivot-post 2. The said circularly-swing-
ing switch-bar 7 has fitted to its upper side
an attachment-plate 8, provided at its oppo-
site-ends with the perforated screw-flanges 9, 73
adapted to receive suitable securing-screws
10 for fastening the said switch-bar to the
inner side of a revolving hollow eylindrical
insulator-drum 11. ,

The hollow eylindrical insulator-drum 11is 8o
made of poreelain or other suitable.insulat-
ing material and is adapted to work directly

1 over the base 1 and -to ineclose therein the

switeh connections of the ceut-out; and the
said revolving hollow drum 11 is provided in 85
the peripheral flange 12 thereof with an en-
larged opening or slot 13, that accommodates
the outer end of the switch-bar 7, that projects
beyond the peripheral flange or rim of said
drum. ,

The revolving hollow eylindrical insulator-
drum 11 i3 provided in its outer gide with a
central bearing opening 14, that turns on the
outer extremity of the spindle of the pivot-
post 2, so that the said insulator-drum rotates gg
or revolves on the spindle of the pivot-post,
together with the switch-bar 7, as the latter
swings in its cireular movement. The said
cireularly-swinging switch-bar 7 preferably
consists of a bar of brass or other snitable good 350
metallic conductor, and is provided at itg
cuter end, beyond the rim of the drum 11,
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with a slightly curved and tapered enlarged
contact-plug 15, and the inner pivoted end of
the said switch-bar 7, or, more properly speak-
ing, the bearing-collar 6 thereof, has con-
nected thereto one end of a coiled actuating-
spring 16, that is arranged on the side-pro-
jected portion of the collar 6 and is connected
at its other end, as at 17, to an attaching-web
18, formed integrally at one side of the pivot-
post 2. The influence of the spring 16 is to
normally turn the switeh-bar 7 and the at-
tached insulator-drum in one direction, and
said switch-bar 7 has connected to one side
thereof, intermediate of its ends, a pivot-
screw 19, on which is pivotally mounted the
bearing-collar 20, formed at the inner end of
a supplemental switch-arm 21, working at one
side of the bar 7 and provided with an inte-
gral squared socket 22, that is adapted to re-
movably receive therein one end of the mov-
able carbon contact-block 23, preferably held
removably in said socket by means of a se-
curing-serew 24, threaded in one side of the
socket of said supplemental switch-arm.
The bearing-collar 20 of the switch-arm 21
has connected thereto one end of a coiled
spring 25, the other end of which is attached
to an attaching-lug 26, projected from one
side of the switch-bar 7, and the said spring
25 serves to normally hold the movable con-
tact-block 23 at one side of and out of align-
ment with the contact-lug 15 of the switch-
bar 7, as may be clearly seen in Figs. 2 and
7 of -the drawings; and it will be noted at
this point that either of the springs 25 or 16
is sufficiently strong in itself to revolve the
drum 11 and the switch-bar carrying the

-same, and the weight of the switch connec-

tions arranged inside of the drum is also suffi-

‘¢ient to turn the drum with said switeh con-

nections to break the circuit; but the springs
employed insure the positive positioning of
the plug 15 and bloek 23, and also insure the
necessary quick action for the instrument in
breaking the eircuit.

The pivot-post 2 forms one of the poles of
the herein-described cut-out or switch appa-
ratus,and when the circuit is closed the same
is complete through the separate contacts car-
ried by the switch-bar and said pivot-post, and
with the parts of the instrument set for clos-
ing the circuit the enlarged contact-plug 15
is adapted to fit within a fixed metallic socket-
contact 27, which consists of a pair of spaced
longitudinally-slitted copper plates 28, that
are slightly flared at one end, as at 29, 10 pro-
vide for guiding the plug 15 therebetween,
and said piates have a sufficient spring to
freely admit the said plug, and at the same
time insure a perfect mechanical contact
therewith, and the connected ends of said
plates 28 are secured by means of the screws
30, to one side of an offstanding supporting-
post 31, projected from one side of an attach-
ment-plate 32, secured on the base 1,adjacent
to the drum 11. The said attachment-plate
32 is further provided at & point at one side

of the socket-contact 27 with a right-angularly
disposed U-shaped clamp-plate portion 33,
having inturned flanges 34 at one edge of the
parallel sides thereof to embrace a fixed car-
bon contact-block 35, that is preferably dove-
tailed and removably retained within the
clamp-plate 33 by means of a screw 36, mount-
ed in one side of said plate 35 and working
against one side of the said stationary carbon
contact-block 35.

With the contact-plug 15 within the socket-
contact 27 the movable carbon contact-block
23, carried with the switch-arm 7, will at the
same time be held in contact with the fixed
contact-block 35, and thereby complete a dou-
ble contact for closing the circuit through the
instrument, and while the contacts 28 and 35,
which are of a much greater resistance than
the contacts 15 and 27, carry a portion of the
current the said contacts 15 and 27 will carry
the major portionof thecurrent and will prac-
tically form the main cireuit-closing parts of
the instrument. The contacts 23 and 35 and
the contacts 15 and 27 are connectedin the cir-
cuit on which the instrument is employed by
means of abinding-post connection 87, with
the attachment-plate 32. Said binding-post
connection 37 isadapted to have oneof the eir-
cuit-wires connected therewith, and the cur-
rentthat traversesthe switch-bar7and switeh-
arm 21 to the pivot-post 2 is carried througha
circuit-plate 38 to a pair of electromagnets 39,
that are supported on the base 1 below the
drum 11. The circuit-plate 38 is connected at
one end to the serew-fastening for the post 2
and at its other end to one of the coil-termi-
nals of the magnets 39, the other coil-terminal
of which has connected therewith a binding-
post connection 40%, with which is connected
one of the circuit-wires to provide for the com-
pletion of the eirenit.

The electromagnets are connected at one
end by an adjusting-bar 40, and the opposite
exposed core ends 41 of the magnet are adapt-
ed to move in the slide-openings 42 of an off-
standing combined guide and supporting-
bracket 43, attached to the base 1 at one end
of said magnets. The adjusting-bar 40, car-
rying the electromagnets, is provided with a
central threaded screw-opening 44 to receive
the inner threaded end of the adjusting
thumb-screw 435, that is supported to work in
a bracket-plate 46, arranged on the hase 1,
directly oppositethe bracket43. DBy manipu-
lating the screw 45 the exposed core ends of
the magnets may be adjusted at variable dis-
tances from the swinging armature 47, pivot-
ally supported at one end, as at 48,on the
base 1, at one side of the bracket 43. This
adjustment of the magnets to and from the
armature provides means for positively set-
ting the instrument to operate when the
strength of the current increases beyond a
predetermined safety limit, and in order to
providefor accurately setting the magnets an
L-shaped pointed lever 49 is pivotally mount-
ed at its angle, as at 50, at one side of the
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adjusting-bar 40, and one end of said lever
49 plays adjacent to a curved scale-plate 51,
that indicates the ampérage of the current
adapted to be carried by the magnets, and
the other arm of said lever is provided with
a slot 52, receiving a pin 53, projected from
the adjusting-bar 40, so that as the said bar
is adjusted by the thumb-screw one end of
the lever 49 will be moved to work at oneside
of the said scale-plate, as will be obvious.

The swinging armature 47 has mounted in
its unpivoted end a roller 54, against which
normally presses the spring-actuated retain-
ing-pawl 55, that serves to hold the armature
firm and steady in its unattracted position,
and the said retaining-pawl 55 is pivotally
connected to a bracket-arm 56, projected from
one side and an intermediate point of a sup-
porting-post 57, attached to the said base 1.
The said bracket-arm 56 is also adapted. to
form a stop, against which engages a stop-
serew 58, fitted in one side of the armature
47, to limit the outward movement thereof,
and loosely mounted in the said arm 56 is a
spring-actuated push-button 59, thatisadapt-
ed to be moved in against the armature by
the.operator, when so desired, to provide for
breaking the circuit manually at any time it
may be necessary.

The swinging armature 47 has attached to.

the swinging end thereof an L-shaped arma-
ture-lever 60, that is provided with an offset
61 at its angle to provide for disposing one
arm of the lever beyond the ounter side of the
armature. Thesaid armature-lever 60 is pro-
vided at its unattached end with a curved
contact-edge 62, that is adapted to be engaged
by the catch-pin 63, projected from the outer
side of the drum 11 near its periphery and
adjacent tothe corved edge 62. The said le-
ver 60 is provided with an inwardly-disposed
lifting-pin 64, that is adapted to ride against
the double inclined lower edge 65 of the lock-
lever 66, that is provided at one end with a
cateh-shoulder 67 to engage with the catch-
pin 63 of the drum 11. The said lock-lever
66 is pivotally supported at the end opposite
the eatch-shoulder 67 thereof on the outer end
of the supporting-post 57, and at one side of
its pivot the pivoted end of the lever 66 is pro-
vided with a notch 68, loosely engaging over
a stop-pin 69 on the outer end of the post 57
to provide for limiting the movement or swing
of said lever 66, and a spring 70, coiled on the
post 57 and eonnected to the lever 66, pro-
vides for normally depressing the same.
When the drum 11 is turned to earry the
plag 15 into the socket-contaet 27 and the
block 23 against the block 85 to close the cir-
cuit, the pin 63 will be carried against the
edge 62 of the lever 60, thereby moving the
armature away from the core ends of the mag-
nets and at the same time causing the pin 64

‘to ride on the inclined edge 65 of the lever 66

to lift the catch-shoulder of the said lever
into engagement with the pin 63, as illus-
trated in Ifig. 1 of the drawings, and with this

position of the lever 66 and the lever GO the
said lever 66 is absolutely prevented from dis-
engaging the pin 63 on account of the pin 64
lying directly against the under edge of the
said lever 66, at one side of the ridge of the
double inclined lower edge 60. Upon an in-
crease in the current strength heyond the
safety limit the magnets will attract the ar-
mature 47 and move the lever 60 in a direction
that will allow the lever 66 to disengage the
pin 63,and upon this releasement the springs
16 and 25 will sharply revolve the drum and
break the contacts. In this movementof the
parts the plug 15 will pass entirely out of con-
tact with the socket-contact 27 before the
movable carbon eontact 23 breaks the contact
with the fixed carbon contact 35, as may be
seen from the position of the parts 15 and 23
in Fig. 2 of the drawings. This manner of
breaking the contact relieves the metallic
contacts of any fusing thereof, as must nec-
essarily occur when the circuit is entirely
broken thereby, and the quick action of the
springs to sharply break the contact prevents
the production of false or secondary ares as
the contacts 23 and 35 separate.

When the drum 11 revolves in a direction
to break the contact, the shock incident to the
sharp revolution of said drum is broken by
means of a curved recoil-spring 71, that is ar-
ranged at one side of the rim or periphery of
the drum and is secured fast at one end, as at
72, to the base 1. The said spring 71 is en-
gaged by a beveled strike-block 73, attached
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to the rim or peripheral flange of the said

drum, so as to ride against the spring 70 to
ease up the revolving drum 11 and to stop the
same before any of the parts of the instru-
ment are strained.

It will be understood that the drum 11
serves as an insulating-wall between the two
poles of the cut-out—that is, the post 2 and
the fixed or stationary contacts—and when
the contacts are broken the said.drum posi-
tively prevents any short - circuiting of the
current by jumping across the comparatively
narrow space between these two poles of the
instrument, and in this connection it is to be
noted that the instrument is susceptible to a
slight modification, as shown in Figs. 7 and §
of the drawings, in which figures of the draw-
ings the outer closed side of the drum 11 is
omitted from the construection and a station-
ary circular insulator bridge-wali 11* em-
ployed as a substitute for the revolving drum.
The circular insulator bridge-wall 11* corre-
sponds to the peripheral rim orflange of the
drum 11, as described, butis attached station-
ary to the base 1, while the switeh-bar 7 and
switch-arm 21 have a circularly-swinging
movement over the outer edge of said wall,in
the same manner as already deseribed; butin
this modification the said bar7 and arm 21 are
provided with the angular offsets 73*, that
project over the walil 11°* to dispose the con-
tacts 15 and 23 outside of the wall, so that the
latrer will lie between the post 2 and the fixed
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or stationary contacts 27 and 35 to prevent
any short-circuiting, as already described.
In this modification the switch-bar 7 is pro-
vided at one side of its pivot with an insulator
arm extension 74, from whieh is projected a
cateh-pin 63°%, that subserves the same func-
tion and operates in the same manner as the
pin 63, carried by the drum 11. ‘
Other changes in the form, proportion, and
the minor details of construction may be re-
sorted to without departing from the prineiple
or sacrificing any of the advantages of thisin-

vention.

Having thus described the invention, what
is claimed, and desired to be secured by Let-
ters Patent, is—

1. In an automaticcut out, the combination
of a fixed contact having a cireunit eonnection
therewith, a suitably arranged stationary
pivot post having a eircuit connection there-
with, an automatically released circularly
swinging switeh bar pivotally mounted on
said post and having a contact to engage the
fixed contact, and a circular insulator wall en-
circling the stationary post and interposed
between the fixed contact and said stationary
pivot post to obviate a short eircuiting of the
current between these parts when the con-
tacts are broken, substantially as set forth.

2. In anautomatic cut-out,the combination
of a fixed contact, a stationary pivot post, a
revolving insulator drum supported to ro-
tate on said post adjacent to the fixed con-
tact, the flange orrim of said drum lying be-
tween the fixed contact and pivot post, a
switeh bar arranged within and carried by
said drum, said switeh bar having at oneend
outside of the drum a contactadapted to con-
tact with said fixed contact, means for auto-
maticallyswinging theswitch bar and turning
the drum connected therewith, and magnet
controlled means for locking the drum against
rotation, substantially as set forth.

3. Inanauntomatic cut-out, the combination
of a fixed contaet havinga cirenit connection,
a stationary pivot post having a circuit con-

‘nection, a spring actuated cireularly swing-

ing switeh bar pivotally supported on said
post and having at its outer end a contact
adapted to contact with said fixed contact, a
revolving hollow insulator drum loosely
mounted on said pivot post over the switch
bar and attached to the latter, and magnet
controlled means forlocking the drum against
rotation when the contacts are engaged to
close the cireuit, substantially as set forth.

4. In an automatic cut-out, the combination
of separate adjacent fixed contacts having a
common ¢ireuit connection, a revolving hol-
low insulator drum supported for rotation
adjacent to the fixed contacts, a circularly
swinging switeh bar fitted within the drum
and provided at its outer end outside of the
drum with a contact adapted to engage one
of the fixed contacts, a supplemental contact
connected totheswiteh bar and normally pro-
jected therefrom beyond the rim of the drum

out of alignment with the switch bar and
adapted to engage the other fixed contact,
and a magnet controlled lock for said switch
bar to maintain the connection between the
contacts, substantially as set forth.

5. In an automaticeut-out, the combination
of separate adjacent fixed contacts having 4
common cireuit connection, a revolving hol-
low insulator drum supported for rotation
adjacent to the fixed contact and provided
with a slotted rim, a spring actuated circu-
larly moving switech bar fitted within said
drum and provided at its outer end beyond
the drum with a contact to engage one of the
fixed contacts, a supplemental spring pro-
jected contact connected with said switch bar
and projected beyond the rim of the drum
normally at an angle to the switeh bar to en-
gage the other of said fixed contacts, and a
magnet controlled loek for the switch barto
hold the contacts together, substantially as
set, forth.

6. Inan automatic cut-out, the combination
with adjacent fixed metallic and earbon con-
tacts; of a suitably arranged stationary pivot
post having a reduced spindle, a circularly
swinging switch bar pivotally mounted atone
end on said spindle and provided at its other
end with an enlarged contact plugadapted to
contact with the fixed metallic contact, an
actuating spring connected at one end to the
switch bar and at its other end to the pivot
post to provide for moving the switch bar
normally in one direction, a supplemental
switch arm pivotally connected to one side of
the switch bar and provided with an integral
squared socket, a carbon contact block fitted
in said socket and adapted to contact with
the fixed carbon contact, a spring connected
with the pivoted end of the supplemental
switch arm and to said switch bar to provide
for normally disposing said switeh arm at an
angle to the switeh bar, and a magnet con-
trolled lock for the switch bar to hold the con-
tacts together, substantially as set forth.

7. In an automatic cut-out, the combination
of a base, a metallic attachment plate fitted
to said base and provided with a binding post
connection, an offstanding supporting post,
and a right angularly disposed U-shaped
clamp plate portion having inturned flanges,
a fixed carbon contact block removably fitted
in said U-shaped clamp plate portion, a metal-
lic sockot-contact fitted to said offstanding
supporting post at one side of the U-shaped
clamp plate portion and consisting of a pair
of spaced longitudinally slitted metal plates,
asuitably arranged stationary pivot post hav-
ing a circuit connection therewith, a spring
actuated circularly swinging switeh bar piv-
otally mounted on said pivot post and having
at its moving end a curved and tapered con-
tact plug adapted to fitin said metallic socket-
contact, a spring projected supplemental
switeh arm attached to the switch bar and
carrying a carbon contact block adapted to
contact with the fixed carbon contaet block,
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a revolving insulator drum mounted to turn
on the pivot post and carried by the switch
bar, and a magnet controlled lock for the
switeh bar to hold the contaects together, sub-
stantially as set forth.

8. In an automatic eut-out, the combination
of a fixed eontact having a cireuit connection
therewith,asuitably arrangedstationary pivot
post having a cirenit connection therewith, a
circularly swinging switch bar mounted on
said pivot post and provided at its outer end
with a contact, a revolving insulator drum
mounted to turn on the pivot post and con-
nected with the switch bar to turn therewith,
said drum being provided on its rim with a
beveled strike block, a curved recoil spring
arranged in a fixed position at one side of the
rim of the drum and adapted to be engaged
by said strike block, means for turning the
drum and switeh bar in one direction, and a
magnet conlrolled lock for the switch bar to
hold the contacts together, substantially as
set forth,

9. Inanautomatic cut-out, the combination
of the base, a fixed contact arranged on the
base, a cirenlarly swinging switeh bar having

a contact adapted to engage the fixed con- |

tact, an insulator drum attached to and car-
ried by the switeh bar and provided on its

outer side with a projected eatch pin, a suit-
ably arranged supporting post, a normally
spring depressed lock lever pivotally secured
at one end on said post and provided at its
pivoted end with a notch, said lock lever be-
ing provided at its unpivoted end with a catch
shoulder adapted to engage said catch pin
and with a double inclined lower edge, a stop
pin arranged on the outer end of the support-
ing post to engage in the notch of the lock
lever, a pair of electro magnets incladed in a
cireuit with said contacts,the swinging arma-
ture arranged at one end of the magnets, and
an L-shaped armature lever attached at one
end to the swinging end of the armature and
provided at its other end with a curved con-
tact edge adapted to be engaged by said catch
pin of the drum, and an inwardly disposed
lifting pin adjacent to said curved edge and
adapted io ride against the double inclined
lower edge of the lock lever, substantially as
set forth. .

In testimony that I elaim the foregoing as
my own I have hereto affixed my signature in
the presence of two witnesses.

CITAS. C. KRITZER.

Witnesses:

E. S. FULLER,
Susie M. WENDELL.
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