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My invention relates to a combined fuse and
switch unit, and more particularly to a dead
front fuse and switch unit which combines the
functions of a fuse, switch and indicating means.

Fuses are extensively used in protecting elec-
tric circuits of all sorts. In addition to the fuse
for protecting electric circuits a switch is usually
required for control purposes and also suitable
indicating means for indicating either the condi-
tion of the fuse or the condition of the electric
circuit controlled by the switch. Such apparatus
is extensively used in connection with control
panels for electrical equipment. In such appli-
cations it is always desirable to reduce the panel
space requirement to a minimum and at the same
time provide a dead front construction.

It is an object of my invention, therefore, to
provide a new and improved combined fuse and
switch unit which is attractive in appearance, re-
quires much less panel space than similar appa-
ratus used heretofore, which eliminates the re-
quirement of a fuse block and furthermore pro-
vides g dead front construction.

It is another object of my invention to provide
an indicating type combined fuse and switch
unit which is relatively inexpensive.

Further objects and advantages of my invention
will become apparent as the following description
proceeds and the features of novelty which char-
acterize my invention will be pointed out with
particularity in the claims annexed to and form-
ing a part of this specification.

For a better understanding of my invention
reference may be had to the accompanying draw-
ing in which Fig. 1 is a schematic diagram illus-
trating the electric circuit of the combined fuse
and switch unit of my invention; Fig. 2 is a
sectional view of the combined fuse and switch
unit embodying my invention supported from a
panel; Fig. 3 is an exploded perspective view of
the combined fuse and switch unit of Fig. 2;
Figs. 4a, 4b, and 4c are sectional views taken on
line 4—4 of Fig. 2 with the fuses removed illus-
trating three different operating positions of the
combined fuse and switch unit, and Figs. 5a, 5b,
and 5c¢ are sectional views taken on line 5—5 of
Fig. 2 illustrating the operating positions cor-
responding to those shown by Figs. 4a, 4b, and 4ec,
respectively.

Referring to the schematic diagram of Fig. 1
in which the corresponding parts thereof are
designated by the same reference numerals as in
the other figures of the drawing, I have illu-
strated the electrical circuit of the combined fuse
and switch unit generally indicated at | which
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includes a pair of conventional enclosed fuses 2
mounted in a removable fuse holder 3, sche-
matically shown. Fuse holder 3 is adapted to fit
into a socket or base schematically indicated at
4 which supports a pair of load terminals 5 and a
pair of line terminals 6, to which external elec-
trical connections can be made. The base or
block 4 includes a pair of stationary contacts 7T
and g pair of stationary contacts 8 at which the
load and line circuits are made and broken upon
operation of the switch of the combined fuse and
switch unit of my invention. As shown, the con-
tacts T are eccentrically positioned relatively to
the longitudinal axis of the base 4. In order
to indicate the operating condition of the com-
bined fuse and switch unit of my invention an
indicating circuit is connected across the load
circuit and comprises a lamp schematically in-
dicated at 9 serially connected with a resistor 10,
The lamp and resistor 9 are mounted with the
fuses 2 in fuse holder 3. My invention is parti-
cularly concerned with a new and improved fuse
and switch unit which incorporates the electrical
circuit schematically illustrated in Fig. 1.

The combined fuse and switch unit of my in-
vention as shown in Figs. 2 and 3, comprises a
block or base of insulating material 4 which is
generally cylindrical in construction and of socket
form open at one end to receive the fuse holder 3.
Base 4 is preferably formed of molded, insulating
material and is provided at the open end there-
of with an enlarged circumferential fiange I1 and
a threaded portion 12 immediately adjacent the
flange. The threaded portion 12 is smaller in dia-
meter than the flange 11 but is larger in diameter
than the remaining portion of insulating base or
socket 4, whereby base 4 may be inserted through
an opening 13 in g suitable panel 14, A suitable
clamping nut 15 threaded to the threaded por-
tion 12 of base 4 firmly clamps the panel 14 be-
tween flange i1 and nut I5 and consequently
rigidly mounts the base 4 to the panel, as is clearly
indicated in Figs. 2 and 3.

Line terminals 8 are mounted at the closed end
of base 4 exteriorly thereof and are electrically
connected to U-shaped resilient, stationary con-
tacts T mounted within base 4 at the closed end
thereof by means of suitable fastening means
such as conducting screws 16 extending through
the closed end of base 4. The load terminals §
are illustrated as comprising strips of conducting
material such as phosphor bronze or the like posi-
tioned within longitudinally extending shallow
recesses |T molded in the outside wall of base or
socket 4 and the strips 5 positioned therein are
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fastened to base 4 by screws 8. One end of each
load terminal 5 withi~ recess 17 is designated as 8
and these portions 8 form the other set of sta-
tionary switch contacts referred to above and
described in greater detail hereinafter. It will be
observed that with the arrangment described thus
far all electrical connections to the combined fuse
and switch unit are made on one side of panel
14, permitting the other side exposed to the oper-
ator to have a dead front construction.

Insulating base or socket 4 which is in the form
of a cylindrical shell is provided with two longi-
tudinally extending bayonet indentures {9 mold-
ed in the inside walls in diametrically opposed
relationship, as is clearly shown in Fig. 3. Bay-
onet indentures {9 are so positioned relative to
recesses 1T that a line interconnecting the cen-
ters of bayonet indentures 19 is at right angles to
2 line interconnecting the centers of the recesses
f1. Base or socket 4 is also provided with two
circumferential slots 20 each extending for about
one quarter of the circumference of base or socket
4. Each circumferential slot extending through
the walls of base or socket 4 interconnects one
bayonet indenture 19 on the inside wall with a
corresponding recess 1T on the outside wall as is
clearly shown in Figs. 3 and 4.

The fuse holder 3 comprises a removable unit
having a cylindrical body portion 21 adapted to
fit within base or socket 4. Preferably removable
unit or fuse holder 3 has an enlarged circum-
ferential flange 22 adjacent one end which is
adapted to cooperate with the flange i1 of the
base 4 when in the circuit controlling position.
This circumferential flange has a knurled portion
23 shaped so as to provide a manually actuable
knob for controlling the combined fuse and switch
unit. Like the base or socket 4, removable unit
or fuse holder 3 is preferably formed of insu-
lating material with an enlarged recess 24 mold-
ed in the knurled end of the fuse holder, and
two fuse receiving recesses 25 molded in the
other end thereof with a suitable wall 26 sepa-
rating the fuse receiving recesses 25 from the
recess 24. As shown, the axes of the fuse receiv-
ing recesses are eccentrically disposed relatively
to the axis of rotation of the fuse holder 3.
Mounted within each fuse receiving recess 25 is
a, cup-shaped spring contact 27 adapted to en-
gage the ferrule 28 associated with one end of
fuse 2. A pair of Z-shaped contacts 29 are
mounted in recesses 30 formed in the outside wall
of cylindrical body portion 2! cf fuse holder 3.
These recesses 30 are arranged diametrically op-
posite each other so that when the Z-shaped con-~
tacts 29 are positioned in the recess one end of
the contact extends into the fuse receiving re-
cess 25 through an opening provided therefor,
while the other end 29’ forms a bayonet type
contact extending outwardly from the body por-
tion 21 as clearly shown in Fig. 3, to be accom-
modated by the bayonet indentures 18 of the
base 4. Except for the outwardly extending
portions 29’, the Z-shaped contact 29 is either
flush with the eylindrical body portion 21 of fuse
holder 3 or extends into the fuse receiving re-
cess 25, Each of the cup-shaped spring contacts
and associated Z-shaped contact is fastened to
the wall 26 within fuse holder 3 by means of a
conducting screw 31. Screws 3{ are electrically
connected to suitable conducting members 32 and
32’ mounted within recess 24. Conducting mem-
bers 32 and 32’ have been illustrated in Fig. 2
as comprising angle-shaped members into which
bolts or screws 31 are threaded. Indicating
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lamp 9 and serially arranged resistor 16 are
mounted within recess 24 and electrically con-
nected across angle members 32 and 32’. Pref-
erably recess 24 is closed by a transparent plug
33 which may be held in position by any suit-
able means, such as for example the threaded
arrangement shown, The transparent plug 33 is
preferably shaped so as to have a desirable ap-
pearance with respect to completing the knob
portion of the fuse holder or removable plug as-
sembly 3.

Preferably the fuse receiving recesses 25 are
shorter than the fuses 2 so that a considerable
portion of each fuse extends beyond the recess 25
to permit ready removal thereof. In order to
hold the fuses 2 in position within fuse receiv-
ing recesses 25 while the fuse holder 3 is re-
moved or inserted with respect to socket or base
4, I provide a cylindrical fuse retaining disk 34
having a pair of openings 35 therein which close-
Iy fit the terminals 28 of the fuses 2. Disk 34
is also provided with a pair of openings 36 for en-
gaging with pins 317 mounted in the end of the
cylindrical body portion 21 of fuse holder 3. The
pins 3T have split ends sc as to provide a spring
action for holding fuse retaining disk 34 in posi-
tion. The circumference of disk 34 is preferably
knurled to facilitate removal thereof when re-
placement of fuses 2 is desired.

In order to prevent the fuse holder 3 from being
inadvertently withdrawn from base 4, I provide
a locking arrangement comprising a spring
washer 38 of the same size as circumferential
flange 11 and with notched out portions to coop-
erate with bayonet indentures 19. Spring washer
38 is preferably fastened to circumferential
flange It as is clearly indicated in Fig. 3 by
screws 39. Spring washer 38 is also provided with
a manually engageable tab 40 by means of which
the washer may be flexed in a longitudinal di-
rection with reference to base 4. A suitable pin
4| extending outwardly from spring washer 38 is
adapted to engage with a circumferential recess
42 formed in flange .22 of fuse holder 3. This
circumferential recess is slightly less than 90 de-
grees of the circumference of flange 22 gnd lim-
its the maximum rotation of fuse holder 3 rela-
five to base 4 while pin 4f extends into recess 42.

When the fuse holder 3 is completely assembled
with the fuses 2 and fuse retaining disk 34 in
position, it may be inserted in base 4, if the ex-
tensions 298’ of Z-shaped contacts 29 are inserted
within bayonet indentures 19, as is shown in Fig.
4a. As soon as the fuse holder 3 has been in-
serted sufficiently for the portions 29’ of Z-shaped
contacts 29 to engage circumferential slots 20,
rotation of the fuse holder 3 may take place.
If the fuse holder is rotated counter-clockwise
from the positions shown in Figs. 4¢ and 5a to
the positions shown in Figs. 4b and 5b, the pin
41 will enter recess 42 and thereafter the fuse
holder 3 can no longer be moved to the position
indicated in Figs. 4a and 5a unless the tab 40 of
spring washer 38 is depressed to remove pin 41
from circumferential recess or groove 42. When
the fuse holder 3 is in the position indicated in
Figs, 4b and 5b the contacts T within base 4
are out of engagement with the cooperating fer-
rules 28 of fuses 2 and likewise the contacts 29’
are out of engagement with the contacts 8 so
that in effect there are two breaks in series in
each circuit. If the fuse holder 3 is now rotated
in a counter-clockwise direction from the posi-
tion indicated in Fig. 4b to the position indicated
in Figs. 2 and 4c the circuit is completed both
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at the contacts T and at the contacts 8. The
contacts 29’ engage the contacts 8 and cause
a deflection thereof to insure good contacting re-
lationship as is clearly shown in Fig. 2 of the
drawings.

Figs, 4b and 5b, therefore disclose the assem-
bled open position of the combined fuse and
switch unit of my invention, while 4¢ and 5¢ show
the closed position of the combined fuse and
switch of my invention. Figs. 4a¢ and 5a show
the position of the parts while the fuse holder 3
is being inserted in base 4.

In view of the detailed description included
above the operation of the combined fuse and
switch of my invention will be obvious to those
skilled in the art.

Although I have disclosed the indicator circuit
including the lamp 9 as connected in parallel
with the load circuit so that the lamp is ener-
gized when the load circuit is energized, it will
be obvious to those skilled in the art that vari-
ous modifications of this indicating circuit may
be utilized.

While I have shown and described certain par-
ticular embodiments of my invention, I do not
desire my invention to be limited to the construc-
tion shown and described for it will be, of course,
obvious that changes may be made without de-
parting from my invention. I, therefore, aim in

the appended claims to cover all such changes s

and modifications as fall within the true spirit
and scope of my invention.

What I claim as new and desire to secure by
Letters Patent of the United States is:

1. A combined switch and fuse unit adapted 3

to be mounted on a panel comprising an insu-
lating base having a recess formed therein, means
for fastening said base to a panel, a plurality of
contacts associated with said base at least one of
which is mounted in a shaliow recess in the out-
side wall of said base, a fuse holder adapted to
be mounted in said recess, a fuse in said fuse
holder, a plurality of contacts associated with
said fuse holder and adapted to engage with said
plurality of contacts asscciated with said base,
means including one of said contacts on said fuse
holder for determining the relative positions of
said base and fuse holder when said fuse holder
is inserted into the recess in said base, means for
permitting rotation of said fuse holder relative
to said base only when said fuse holder has been
inserted into said recess a predetermined dis-
tance, means for rotating said fuse holder to pro-
duce engagement and disengagement of said plu-
rality of contacts associated with said base with
said plurality of contacts associated with said
fuse holder, and latching means for latching said
fuse holder to said base while still permitting rel-
ative rotation of said fuse holder and said base.

2. A combined switch and fuse unit compris-
ing an insulating base having a recess formed
therein, a plurality of contacts associated with
said base, a fuse holder adapted to be mounted
in said recess, a fuse in said fuse holder, a plural-
ity of contacts asscciated with said fuse holder
and adapted to engage with said plurality of con-
tacts associated with said base, means including
one of said contacts on said fuse holder for de-
termining the relative positions of said base and
fuse holder when said fuse holder is inserted into
the recesg in said base, means for permitting ro-
tation of said fuse holder relative to said base
only when said fuse holder has been inserted into
said recess a predetermined distance, means for
rotating said fuse holder to produce engagement
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and disengagement of said plurality of contacts
associated with said base with said plurality of
contacts associated with said fuse holder, and
latching means comprising an annular washer for
latching said fuse holder to said base while still
permitting relative rotation.

3. A combined switch and fuse unit comprising
an insulating base having a recess formed there-
in, a plurality of contacts associated with said
base, a fuse holder adapted to be mounted in said
recess, a fuse in said fuse holder, a plurality of
contacts associated with said fuse holder and
adapted to engage with said plurality of contacts
associated with said base, means including said
contacts on said fuse holder and a plurality of
longitudinally extending slots in the recess of said
base for determining the relative positions of said
base and fuse holder when said fuse holder is
inserted into the recess in said base, means for
permitting rotation of said fuse holder relative
to said base only when said fuse holder has been
inserted into said recess a predetermined dis-
tance, and means for rotating said fuse holder to
produce engagement and disengagement of said
plurality of contacts associated with said base
with said plurality of contacts associated with
said fuse holder.

4, A combined switch and fuse unit compris-
ing an insulating base having a recess formed
therein, a plurality of countacts associated with
said base, a fuse holder adapted to be mounted
in said recess, a fuse in said fuse holder, a plu-
rality of contacts associated with said fuse holder
and adapted to engage with said plurality of
contacts associated with said base, means includ-
ing one of said contacts on said fuse holder for
determining the relative positions of said base
and fuse holder when said fuse holder is inserted
into the recess in said base, means for permitting
rotation of said fuse holder relative to said base
only when said fuse holder has been inserted into
said recess a predetermined distance, means for
rotating said fuse holder to produce engagement
and disengagement of said plurality of contacts
associated with said base with said plurality of
contacts associated with said fuse holder, and
means including a spring washer associated with
said base for latching said fuse holder to said
base, while still permitting limited rotational
movement of said fuse holder.

5. A combined switch and fuse unit comprising
an insulating base having a recess formed there-
in, a plurality of contacts associated with said
base, a fuse holder adapted to be longitudinally
inserted in said recess, a fuse in said fuse holder,
means including a removable disk for retaining
said fuse in said fuse holder, a plurality of con-
tacts associated with said fuse holder and adapt-
ed to engage with said plurality of contacts asso-
ciated with said base, means including one of
said contacts on said fuse holder for determining
the relative positions of said base and fuse holder
when said fuse holder is inserted into the recess
in said base, means for permitting rotation of
said fuse holder relative to said base only when
said fuse holder has been inserted in said recess
a predetermined distance, and means for rotat-
ing said fuse holder relative to said base to pro-
duce engagement and disengagement of said plu-
rality of contacts associated with said base with
said plurality of contacts associated with said fuse
holder. :

6. A combined switch and fuse unit of the type
adapted to be mounted on a panel comprising an
insulating base having a recess formed therein,
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means for fastening said base to a panel, a plu-
rality of contacts associated with said base, a
fuse holder adapted to be mounted in said recess,
a fuse in said fuse holder, a plurality of contacts
associated with said fuse holder and fuse adapted
to electrically engage with said plurality of con-
tacts associated with said base, means including
one of said contacts on said fuse holder and an
indenture in said base for determining the rela-
tive positions of said base and fuse holder when
the fuse holder is inserted into the recess in said
base, a circumferential slot in said base extending
through the walls thereof and connected to said
indenture into which said one contact may move
to permit rotation of said fuse holder when said
fuse holder has been inserted in said recess a pre-
determined distance, and means for rotating said
fuse holder to produce engagement and disen-
gagement of said plurality of contacts associated
with said base and with said fuse holder,

7. A combined switch and fuse unit of the fype
adapted to be mounted on a panel comprising an
insulating base having a recess formed therein,
means for fastening said base to a panel, a longi-
tudinally extending shallow recess in the outside
wall of said base, a plurality of contacts associ-
ated with said base one of which is mounted in
said shallow recess, a fuse holder adapted to be
mounted in said recess, a fuse in said fuse holder,
a plurality of contacts associated with said fuse
holder and fuse adapted to electrically engage
with said plurality of contacts associated with
said base, means including one of said contacts
on said fuse holder and an indenture in said base
for determining the relative positions of said base
and fuse holder when the fuse holder is inserted
into the recess in said base, a circumferential slot
in said base connected to said indenture into
which said one contact may move to permit ro-
tation of said fuse holder when said fuse holder
has been inserted in said recess a predetermined
distance, said circumferential slot also being con-
nected to said shallow recess means for rotating
said fuse holder to produce engagement and dis-
engagement of said plurality of contacts associ-
ated with said base and with said fuse holder, and
latching means for latching said fuse holder to
said base while still permitting relative rotation
therebetween.

8. A combined switch and fuse unit of the type
adapted to be mounted on a panel comprising an
insulating base having a recess formed therein,
means for fastening said base to a panel, a plu-
rality of contacts associated with said base, a fuse
holder adapted to he mounted in said recess, a
fuse in said fuse holder, a plurality of contacts
associated with said fuse holder and fuse adapted
to electrically engage with said plurality of con-
tacts associated with said base, means including
one of said contacts on said fuse holder and a
bayonet indenture in said base for determining
the relative positions of said base and fuse holder
when the fuse holder is inserted into the recess
in said base, a circumferential slot in said base
connected to said indenture into which said one
contact may move to permit rotation of said fuse
holder when said fuse holder has been inserted
in said recess a predetermined distance, means
for rotating said fuse holder to produce engage-
ment and disengagement of said plurality of con-
tacts associated with said base and with said
fuse holder, and additional means including a
circumferential slot in said fuse holder for limit-
ing the rotation of said fuse holder relative to said
base.
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9. A combined switch and fuse unit comprising
an insulating base having a recess formed there-
in, a plurality of contacts associated with said
base, a fuse holder adapted to be mounted in said
recess, a fuse in said fuse holder, means including
an insulating disk for holding said fuse in said
fuse holder, a plurality of contacts associated
with said fuse holder and fuse adapted to elec-
trically engage with said plurality of contacts
associated with said base, means including one of
said contacts associated with said fuse holder for
determining the relative positions of said base
and fuse holder when the fuse holder is inserted
into the recess in said base, means for permitting
rotation of said fuse holder when said fuse holder
has been inserted in said recess a predetermined
distance, means for rotating said fuse holder to
produce engagement and disengagement of said
plurality of contacts associated with said base and
with said fuse holder, and latching means latch-
ing said fuse holder to said base without inter-
fering with limited rotational movement of said
fuse holder relative to said base.

10. A combined switch and fuse unit compris-
ing an insulating base having a recess formed
therein, a plurality of contacts associated with
said base, at least one of said contacts being ec-
centrically positioned therein, a fuse holder
adapted to be mounted for translatory and rotary
movement in said recess, a standard cartridge
fuse positioned in said fuse holder with the longi-
tudinal axis of the fuse eccentrically disposed
relatively to the axis of rotation of the fuse hold-
er, a plurality of contacts associated with said
fuse holder and fuse adapted to engage with said
plurality of contacts associated with said base
with one end of said fuse in engagement with
said eccentrically positioned base contact, means
inciuding one of said contacts associated with
said fuse holder for determining the relative po-
sitions of said base and fuse holder when the
fuse holder is inserted into the recess in said base,
means for permitting rotation of said fuse holder
when said fuse holder has been inserted in said
recess a predetermined distance, and means for
rotating said fuse holder to produce engagement
and disengagement of said plurality of contacts
associated with said base and with said fuse
holder.

11. In combination, an insulating base member
having a plurality of contacts associated there-
with, a control member adapted to be removably
mounted in said base member and rotatable rela-
tive thereto to make and break an electric circuit
at said plurality of contacts, means for limiting
the relative rotation of said members comprising
a circumferential groove associated with one of
said members and a pin fastened to the other of
said members, and manual means for moving said
pin out of said groove.

12, In combination, an insulating base member
having a plurality of contacts associated there-
with, a control member adapted to be removably
mounted in said base member and rotatable rela-
tive thereto to make and break an electric cir-
cuit at said plurality of contacts, means for lim-
iting the relative rotation of said members com-
prising a circumferential groove associated with
one of sald members and a spring biased pin fas-
tened to the other of said members and biased
50 as to extend into said groove, and means for
moving said pin out of said groove to permit with-
drawal of said control member from said base
member.

13. In combination, an insulating base member
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having a plurality of contacts associated there-
with, a control member adapted to be removably REFERENCES CITED
mounted in said base member and rotatable rela- The following references are of record in the

tive thereto to make and break an electric circult file of this patent:
at said plurality of contacts, means for limiting 5

the relative rotation of said members comprising UNITED STATES PATENTS

a circumferential groove in said control member Number Name Date
and a spring biased pin associated with said base 1,619,640 Sl0ane e Mar, 1, 1927
member, and manual means for moving said pin 1,765,546 Sloane — et June 24, 1930
out of said groove to permit withdrawal of said 10 835,427 Hill o Nov. 6, 1906
control member from said base member. 745,694 Utley et al, oo Dec, 1, 1903

HALSEY W. KLINE,




