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1'0 allwhom it may concern: v

Be it known that I, Arraur L. Frerer, a
citizen of the United States, residing in
Knsley, Alabama, have invented certain new
and useful Improvements in Snap-Switch
Mechanism, of which the following is a
specification. _

This invention is a division of my appli-

cation Serial Number 235,924 filed May 22,

1918, and relates to improved quick acting
mechanism for actuating switch blades.

The objects of the invention will be ap-
parent from the following description when
reacl in connection with the accompanying
drawings in which—~ _

Fig. 1 is a front elevation of the im-
proved switch with the front of the cover
sectioned off as indicated by line 1—1 of
Fig. 2; :

g, 2 is a vertical sectional view taken
on the plane indicated by the line 2—2 of
Fig. 1; the switch blades and the enclosing
cover being shown in their respective closed
positions;

Fig. 3 is a view similar to Fig. 2 but show-
ing the enclosing cover and the switch blades
in their respective open positions;

Fig. 4 is a sectional view on the plane

_indicated by line 4—4 of Fig. 1 the switch
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blacdes however being shown in their open
position in the interest of clearer illustra-
tion;

Fig. 5 is o detail view of the switch operat-
ing mechanism, the parts being shown in the
positions they assume when the switch blades
ave in closed position;

Fig. 6 is a similar view showing the posi-
tiong assumed by the parts when the switch
blades are in open position, being a section
on line 6—6 of Fig. 4;

Wig. 7 is a detail showing the rectangular
switch shaft with the switch blades secured
thereto; ’

Fig. 8 is a detaill perspective view of the
operating dog; and Fig. 9 is a detail per-
spective view of the locking bar.

The switch comprises a fixed back plate
1 having an overhanging hood 2 secured
thereto which comprises a top 3 and short,
side walls 4 and 5 and a front wall 6 ex-
tending downwardly therefrom. A hinged
portion 7 formed in the front wall 6 forms
a pivotal support for the enclosing cover
§ which cover includes side walls 9 and 10,

pril 9,

a front wall 11 and a bottom wall 12. A lug

3 is formed integral with the front wall 11
of the hinged cover and a similar lug 14
is formed on the front wall 6 of the fixed
portion of the casing. When the cover is in
open position the apertures 15 and 16 in the
respective lugs 13 and 14 will come into
register and as shown in Fig. 3 the cover
may be securely held in open position by
inserting a pin 17 through the registering
apertures. ‘ '

All the movable parts of the switch mech-
anism are supported by the hinged enclos-
g cover and all electrical terminals and
connections are carried or supported by the
fixed back plate. Tt will be seen that when
the cover is held in open position as shown
in Fig. 3, that even though the switch mech-
anism were accidentally operated no harmful
results could occur, and it will further be
noted that free access may be had to the
terminals and switch jaws for replacement
or repair or the renewal of fuses.

The hinged cover 8 is provided with a
locking means actuated by the switch mech-
anism which co-operates” with a stationary
jaw secured to the back plate. This mech-
anism comprises a locking bar 18 guided
in brackets 19 and 20 secured to the side
wall 9 of the cover. A spring 21 anchored
to pins 22 and 23 carried respectively by the
bar 18 and bracket 20 serves to normally
keep the locking bar in the locked position
shown in Fig. 2. At its upper end the bar
18 is provided with an angular lip 24 for
engagement with one of the trip pawls of
the switch mechanism to be hereinafter de-
seribed.

The lower end of the locking bar 18 co-
operates with a Tug 25’ formed on the fixed
bracket 25 which is secured to the back
base 1 to securely hold the cover in locked
position- as long as the switch blades are
closed and in contact with their co-operst-
ing terminal switch jaws. When the switch
mechanism is operated to break the circuit
the locking bar 18 is raised to such position
to permit the end of said bar to clear the
locking lug 25" ’ :

The feeder terminaly 26-—26 enter the
casing through suitable insulating bush-
ings 27—27 in the top wall 8 of the casing
2 and are connected in the usual manner to
the switch terminals 28—28 having down-
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wardly extending bifurcated jaws 29--29
which project info recesses provided there-
for in the insulating block 80 which is suit-
ably secured to the back base 1.

The motor leads 31—31 are connected to
the fuse terminals 32—32 secured to an in-
sulating base 33 carried by the back base 1.
Switch terminals 84—384 having jaws 35—35
are secured to the upper part of the. insu-
lating base 33 and suitably replaceable
fuses 36—36 are 1ntcrposed between other
jaws 85"—35" of the switch terminals 34—31%
and the jaws 82’—32’ of the motor outlet
terminals 32—32 in the usual well known
manner.

An insulating barrier 37 is rigidly se-
cured to the back base 1 of the switeh and
18 promded with a slot 38 concentric with
the hinge 7 and terminating in an enlarged
circular inner orifice 39. This slot co-oper-
ates with the shaft of the switch mechanism
to prevent the closing of the switch cover
when the blades of the switch "ncch:mmn

are in closed position, as will be 1 hereinafter
described.

The gwitch mechanism is carried whelly
by the hinged enclosing cover and is mount-
ed therein in such a way that it can be easily
and quickly removed for replacement or re-
pair when necessary.

This mechanism comprises a detachable
unit or subassembly of parts 1 Ch ding
shaft 40 the greater pari of w hich is rec-

tangular in cross-section as sl*om. in Mips,
4 and 7. The ends of the shaft ave eylin-
drical, one end 41 is supported in a beaviy 10'
42 which is detacha bly secured by serews L
to the side wall 10 of the e‘mlosmn cover.
The :other cylindrical porticn of the shaft
40, indicated at 44, is of greater length and
is journalled in a suitable bearing formed
in the operating dog 45. The dog 45 is pro-
vided with a cylind‘s ical hub portion 46
which is rotatably mounted within = suit-
able aperture in the side wall 9 of the hinge
cover, By removing the bearing 42 the
whole switch mechanism can he talen out
as a unit for inspection or replacement. The
dog 45 (Fig. 8) is also mowdefl with a
sqmre shank 47 for engage.nont \wm the
onentlng handle 48, and an extended bi-
furcated jaw 49 for engagement with =2
tenon 50° of the contrel lever 50, whicl is
loosely mounted on the portion 44 of

operating shaft 40.
(v

Y
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e

On either side of the control 3,
; 5 and 6) are located the oppositely wonnd
volut“ prings 51 and 59 the inner ends of
which are fixedly secured to the shaft 44

el
oo T

the outer free ends of which are hocked at-

53 and 54 for engagement with the driving
pin 55 carried by the control lever 50.
ratchet 56 keyed to the operating shaft co-
operates with-trip pawls 57 and 58 which nre
pivotally secured at 59 and 60 to the side

1,498,548

wall 9 of the hinged cover,
ver 50 is provided with &
81 adapted to alternately di
pawls 57 and 58 from the ra
also be
of the trip pawl 58. An auxil mry trip eam
62 keyed to the cylindrical portion 44 of the
operating shaft is adapted to engage the pin
61 of the control lever to rotate the shaft 41
in the event that the spring smap mecha-
nism should for any reason fail Lo operate.
Referring to Figs. 4 and 7 the switch
blades 68—63 and 64—64 are secwred in
dove-tailed slots 65—65 of the split support-
ing collars 67—67 which embrace the rec-
tangular portion 40 of the operating shaft

83
%

chet 56 and o
engaged by the hooke% tooth 58

and are insulated thevefrom by layers of
fiber 68—68. Suitable Dbolts 69 securely

clamp the COH‘!]’[J 67 in pos gition on the op-
erating shaft, In Mg, 71t will be ceen that
a line ‘mcs1 ng thi ouoh the mnior axig of the
cross-gect 1011 “of the shaft 40, is approxi-
mately at an angle of 45 degrees from a
center hne passing through the length of

the blades 63.

When the switch is in closed position as
ustrated in Fig. 2 with the blades 63—63
in the vertical pos1t10ﬂ the majer axig of
the rectangular section of the shafi 40 will
be at an ‘mOIG of approxim: t’wly 45 degrees

with the horizontal and coincid en’:
radial line passing through the hing
this pcsmon as More clea" v seen in \mtte(
lines at z in Fig. 3, it is clewr that it for
any yeason the Ioch‘w bar 18 did not oper-
ate fo oﬂ’ tively lock the cover to the back
1,49\ ot ﬂm E»\\luClL that 11 an Cpenmo move-
' to the cover the same would
opent *15_: bv the mterfer-
ence of the ]A'i"’[ with walls of the orifice
89 formed in ¢ )e barrier 37, Tlowever,when
the awitch bindes 63 and 64 are in their open
pesition as indicated in IMig. 8, the blades
and the shaft h: aving heen rotated through
;"appl‘)XLﬁhlLLlY 90 degrees will so posxtmn
the rectangular portion of the shaft that the
minor uxis of ils cross-section will be op-
posite the arcuate slot 38 formed in the ar-
vier 37. The slet being of greater depth
the minor axis of tlb shaft will per-
mit the shaft to freely pass therethrough
when the cover is raised to the open posi-
tion as clearly shown by the dotted position
/ ‘Vhlcn 1.1c1C‘1toq an intermediate position

f the switeh mechanism.

In operation when thc switch is closed the
parts ave in the positions indicated in 1*1(3_5.
and 5, the hinged co being loclked 'i'n
closed L)(‘Slhon by the x()(‘p"""ltl()ll of
spring actuated locking bar 18 carried
v Um cover and the lug 95" of the braciet
to the back base L Thc cover

cmnot be opened without first moving the
NVlich blades to their cpen position by op-
erating the handle 48 which act will raise
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the locking bar 18 by reason of engagement
between the lip 24 thereof with the trip
pawl 57 which is raised to the position
shown in Hig. 6 when the gwitch blades are
opened.  Shouid the locking bar 18 fail to
operate through breakage or any other rea-
son.the rectangular portion of the shaft 40
will be in such position (as indicated at
in dotted lines in I'ig. 3) as to prevent the
passage of said shaft through the ziot 3
which is of less width than the :uajor axis
of the rectangular portion of the shaft.

When the switch blades are operated they
quickly snap through an angle of approxi-
mately 90 degrees and their travel is arrested
by coming into contact with rubber bump-
ers T0—T70 carried by a lug 71 formed on
the interior of the hinged cover.

The opening movement is effected by turn-
ing the handle 48 which is carried by the
squared portion 47 formed on the driving
dog 45 and its motion is transmitted by the
bifurcated end 49 to the control lever 50
by engagement with a tongue 50* formed on
the upper end of said control lever. As
this lever is swung around in clockwise
divection as indicated by the arrow in Fig.
5, the-pin 55 carried thereby will come into
engagement with the hooked end 53 of the
spring 51 and a further movement thereof
vill wind said spring around the shaft 44
which at this time is held against rotation
by the trip pawl 57 which is in engagement
with the ratchet 56 secured to the shaft, the
action of which is to store considerable
torque within the volute spring 5i. Con-
tinued movement of the handle 48 and con-
trol lever 50 will bring the pin 61 carried by
said control lever into engagement with the
underside of the trip pawl 57 and raise the
same as shown in Fig. 6. This releages the
ratchet 56 and permits the shaft 44 and the
switch blades carried theveby to be quickly
snapped around into a position shown in
Fig. 6 by the energy previously stored in the
volute springr, the movement of the switch
hlades being positively stopped by coming
into ‘contact with the rubber choek absorh-
ing bumpers 70 cavried by the ledge Ti
of the cover. |
being raised by the pin 61 carried by
the control lever 50, above described, its
npward movement cansed the locking bar 183

- to be also raised due to the engagement of
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the 1ip 24 of the locking bar with the upper
surface of the trip paw! 57, as indicated in
Figs. 2,3, 5 and 6. With the switch blades
in this position the rectangular portion of
the shaft 40 will be so positioned that it will
freely pass through the slot 38 in the insulat-
g barrier 37 and the locking bar 18 will
he raised a sufficient distance to permit its
lower end to clear the tooth 25 on the
bracket 25, thus rendering all the parts in

Ag the trip pawl 5T was

8

position to permit the switch cover to be
swung upward about its hinge 7 to the posi-
tion shown in Fig. 3, to permit access to the
interior of the switch.

To effect the closing movement of the
cover, the switch blades must be in the open
position as iliustrated in Fig. 3 so that the
rectangular portion of the shaft 40 will be
able to enter the slot 88 of the barrier und
the locking bar 18 to clear the tooth 257
of the locking bracket 25,

It is clear that should the switch handle
48 be madvertently moved so as to bring
the switeh blades into closed position when
the cover is open it will be impossible to
swing the cover about the hinge 7 to a po-
sition whereby the switch blades will come
into contact with the jaws 29 and 35 due to
the interference of the rectangular portion
of shaft 40 and the barrier wall 87, as indi-
cated by dotted lines at 2 in Fig. 8.

After the switch cover been closed down
it may be additionally locked by a suitable
winged thumb screw 80 passing through a
slot 81 in a depending lug 82 secured to the
coverand entering a tapped hole in a similar
lug 83 formed on the back base 1. The lugs
82 and 83 are provided with registering

4+
ser

apertures 84 through which a suitable pad-

lock may be inserted to preclude the possi-
bility of meddlers opening the switch.

When the cover 1s locked in the position
shown in Tig. 2, and the switch blades are
in the opened position indicated in dotted
lines, the switch may be closed by swinging
the operating handle in the direction indi-
cated by the arrow in Iig. 6. The closing
operation being very similar to the above
degcribed opening operation.

The driving dog 45 rotating the control
lever 50 in the direction indicated permits
the trip pawl 57 to-fall into position to co-
operate with the ratchet 58, Further move-
ment causes the pin 55 to engage the hooked
end 54 of the closing spring 52, storing
energy in the said spring while the trip paw!
78 engaging the ratchet 56 prevents the
rotary movement until the pin 61 of the con-
trol lever is swung around to a position to
trip the pawl 58 from engagement with its
ec-operating ratchet whereupon the switch
blades will be quickly snapped to the posi-
tion shown in Iigs. 2 and 5, the movement
of the control lever being arrested by the pin
61 engaging the hooked end 58 of the trip
pawl 38, ‘

Provision is made for opening the switch
blades independent of the snap mechanism
in the event that for any reason this mech-
anism should become inoperative due to the
accidental breakage of one of the opening
springs or failure of other parts to properly
operate. This auxiliary operating means
comprises the cam 62 keyed or otherwise
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secured to the gwitch sh The pin 55
carried by the control Lvex 5C is of such
length that it projects within the path of
smd cam 62 as shown at the left of Fig. 4.

‘s thus constructed it ig dcar that if for any
reason upon the rotation of the control lever
in the direction indicated in Fig. 5 the switch
blades de not operate, a continued movement
thereon will carry the pin 55 around and
into enﬂ*aoement with the cam 62 which be-
ing keycd to the shaft will cause the rota-
tion thereof thus effecting an opening move-
ment of the switch blades.

Though I have described with great par-
ticularity of detail the embodiment herein
shown, 1% i not to be construed that I am
limited tnereto, ag it 1s clear that structural
changes may be made by those skilled in
the art without departicg from the spiris
snd scope of the Invention as set forth in
the following claims.

What I claim is:

1. In an electric switch a quick throw
snap mechanism comprising an operating
shaft having switch blades secured thereto,
a pair of oppositely wound volute springs
secured to said shaft for moving said blades
alternately in opposite directions, a ratchet
secured to said shaft, trip pawls to alter-

nately picvent the movement of said op-
erating shaft arranged for engagement with
said ratchet, a control lever provided with
means for engaging said springs to store
torque therein upon the movement thereof
and means carried by said control lever for
disengaging the said trip pawl acting to pre-
vent the rotation of said ratchet.

2. In an electric switch a quick throw
mechanism including an operating shaft
carrying switch blades, a control lever loose-
Iy mounted on said shaft having a spring
end‘awinw pin, oppositely wound  volute
springs having their inner ends secured to
eaid shaft and their outer ends hooked for
engagement with the pin carried by said
0011tr01 lever, a driving dog having a forked
end for engagement mth sald comrol lever,
o ratchet wheel secured to said sha uft, trip
pawls arranged to co-act with said rudlet
wheel and te be alternately actuated by a
trip pin carried by said control lever, where-
by the initial rotation of the control lever
in one direction will store energy in one of
the volute springs and a further rotation
will trip one of the pawls thereby permitting
the switch blades to quickly snap from one

km
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operative position to another substantially
ag described.

3. An electrie sv‘luch compllslno a fixed
base, an enciosing cover hinged thereto, a
snap switch mecl anism enclosed by said
cover including an operating shaft carry-
ing contact blades actuating springs and a
control lever and means for supportlng said
shaft which will permit the vemoval of said
shaft and the parts carried thereby as a sep-
arate unit.

An electric switch comprising a sup-
porfing cover, a snap switch mechanism in-
cluding an ope ating shaft, said shaft sup-
X Ltinp‘ a control lever , a ratchet, and switch
wetua "inw springs operated by said control
ever, o dri iving doo for zctuatmg said con-
trol Jeve er, said duunw dog being provided
with a bearmo for suoportine, one end of the
operating shaft and means for e engaging said
control lever which will permit the removal
ot the switch operating shaft from the bear-
ing in said driving dog and a detachable
bearing for supportlno the other end of said
shaft, to permit the removal of the switch
operating mechanism from the supporting
cover as a separate unit.

5. In an electric switch a shaft carrying
gt cb blades, a control lever carried by saic
shatt, volute springs secured to said shaft
ar d co-acting with said control lever to ef-
fect a quick “movement of the switch blades
carried by saild shaft and a fixed member on
said shaft arranged to co-act with said con-
troi lever to effect an opening movement of
sald switch blades in the event of the failure
o the snap mechanism to operate.

6. In an electric switch a shaft carrying
switeh Madcu? a control lever carried by said
shaft, volute springs havin~ their inner ends
secured to said shaft, means carried by said
ntrol lever 11‘1‘anoed to alternately engage
s free ends of said volute springs, a ratchet

ured to said shaft, trip pawls co-acting

1
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with said ratchet, and arranged to be ac-
u ‘L d alternately by said control lever to
releagse said ratchet and permit a quick

lucvemcm of the switch shaft, and a fixed
member on said shaft arranged to co-act
with said control lever to effect a movement
of the switch blades in the event of the fail-
ire of the volute springs and associated
parts to function properly.
In witness whereof, I have
signed my name.
ARTHUR L. FRERET.

hereunto
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