No. 835.074 ' '
. 835,074, N PATENTED NOV. 6, 1906,
I. K. LUX. -

CONTROLLING MEANS FOR ELEGTRIO CIRCUITS.

APPLICATION FILED 00T. 11, 1904,

) a6 7
- ﬁé’c’“u

R

; HL

. NI
= dV/»
(E

W’ -
. ‘J;-'}_'__ :
_ . e et TN
- 4 N\ :: h
AR
. i L
X

=i S
W%"“ il
. ...::." "' =
_ % DL

NN -
0)n S
9 ’ . 61 :

mmmﬂ’ Wm“‘i!;rdl
4 '
Iy

AT

_fl

| | 1\&? 1

D000 s
W{?/ 2

Wib

g
\

R P A

i NSEL ]

-

N
N ,
‘1 AN
\ VR NN
HAN 8
\ % Sy 40
"‘:.-.-..-.-.-r
>
r \

%T‘a\ i
\% 7,
A

n
d

L3

xﬁ'ﬂ.ﬂﬂ

P

T— e ——
70 \ E
- 3 =
"
FLL LT T T '
\ y
x K )
5 LY
A b b
T PR ‘\h
d A
K x
" ) I‘i _—
:‘ "l',pr_.f.i..rrf.ﬂ FFEFF rrsiary a Ay 1\'1; ? . i —
' E
* hl‘\‘\“h‘iﬁ\“l“ h.-\..\.r\q:; :‘sl - A
- - T - i

77
7

7

77,
7

“.";

7

ﬂ; o

N

N
| NI
Aeirze 55 - | >

mbfg @I e,

*—-—
_'-_-__“.-___

.

2 BEEETS—SHEET 1.




-

No. 835,074, PATENTED NOV. 6, 1906.

_ J. K. LUX.
~ CONTROLLING MEANS FOR ELECTRIC CIRCUITS

APPLICATION FILED OCT, 11, 1904,

2 SHEETS—SHEET 2.

TYg T L g o

N
\"‘M\
SO

\\\\\

. W I | ™,
Q MR
T _L7eere 7




~ No. 885,074,

 zen of the United States, residing at St.
Louis, in the State of Missouri, have invented
certain new. and: useful Improvements in
Controlling Means for Electric Circuits, of

10

- UNITED STATES PATENT OFFICE.
' © JULIUS K. LUX, OF ST. LOUIS, MISSOURL. '
CONTROLLING MEANS FOR ELECTRIC CIRCUITS.

. Bpeéiﬁca.tibn of Letters Pgteﬁt.' -
' @cpplimﬁ’oﬁ filed Ootober 11, 1904, Berial No. 228,080,

To all whom it may concern:

Be it known that I, Jurius K. Lux, a-citi-

which the following is a specification. -
i The principles of my invention are em-

. bodied in the form of-a single-pole snap-

switch.

My - improved - construction . comprises

" means for locating the fixed contacts I te-

cesses below the major upper surface while

- disposing the binding-posts therefor above

" the base for restricting arcing when a circuit

20

is being opened, means superimposed over
the base for restricting arcing when a gircuit

is being. opened, a novel detaining means

and method of construction of the parts re-
lated thereto: that cheapens production,

. ineans for positioning the Qpera,tin%:ha,ndle
~ or-an indicator, or both of these, so

t
or either of them will indicate the position of

the mechanism with substantial uniformity
and interchangeably and without minutely
~ exact . fitting. - iR

~ Other features of invention reside in the
~ construction, arrangement, and combination

30
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of the several parts, as hereinafter described.
In the accompanying drawings, Figure 11s

a plan view with u per_-porcela,in A4 and

cover N removed. Fig.2 1s a perpendicular
sectional view on line 2 2 of Fig. 1, showin
the handle E, the indicating means G, an

the means for positioning the two latter parts

with relation to the mechanism. Fig. 2% 1s

40
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.- parts together.

a horizontal sectional view of an operating-

handle fitted with my improved. positioning

means. Fig. 3 is a plan view, on a reduced
scale, of the device.

plan view of the porcelan top: A* and the

‘cover N, showing means for fastening those
Fig. 4* is a detail section

view on the line 4% 42 of Fig

| .4, Fig. 5159
perpendicular

" - yersely to that of Fig. -2 or about on the line
- 550f Fi%. 1. Fig. 6 is a-detail view com-

33

~ of the collar F.

panionable with Kig. 5, showing the elements
in elevation. Fl% 7 is a ‘perspective view

[ig. 8 is a perspective view
in detail of a part of the operating meeh-

“anism. Fig. 9 is a perspective view of the.
movable detaining means. Fig. 10 is a per- |
spective view of the cam for operating, the| M

at they

Fig. 4 1s an inverted

sectional- view taken trans-

Patented Nov. 6,1906.. -

l'mJOV&BlB_ detaining mea;ns, | showing the sﬁm— |

the said upper surface of the base, meanson |

|

plece.

or detent. It is formed as a swi

-angle. It projects thro

dle broken away and showing the means for
fastening the cam to the spindle. Fig. 1118

a perspective view of the bearinf—(-{)iece for

the moving parts and. of the fixed detaining
means. Kig. 12 is a perspective view of the

| movable contact. Fig. 13 is a perspective

bo

view of the spindle, and Fig. 14 is a perspec- -

tive view of the fixed contact.. Fig. 15 1sa

| view of a modified form of spindle with both

slots for the cam parts at right angles to the
spindle . .
5. The said parts are partly broken
away to economize space. = N

2

“other suitable material. - - _
D’ indicates a be&l‘ing—%iec'e for. moving
The said bearing-.

parts of the mechanism.

piece is formed with downwardly-projecting
portions, !
cesses in the base, serving to hold the part
D’ in g fixed position. -~

D% Db and D7 D’ indicate detents formed

as ratchet-teeth on the edge of the bearing-
piece D'.
1 the moving
taln the sal

The said detents cooperate wit
arts of the device, so as to de-

d moving parts during the initial
movement of the hereinafter-described ener-
gizing means and until a predetermined
amount of energy is stored in the hereinafter-

described yielding actuating means or spring.-

and showing a modified upper cam-.

Referring to the drawings in detail, A
indicates the base, made of_ porcelain or

70

80

The said detents also act as stops to hmit

the successive movements of the device.

T indicates the movable contact, which is
revolubly mounted. It has ends bent down-
wardly in position to come into rubbing or
ement with the hereinafter-de-
_ " The said ‘movable .
contact has a perforation D°, through which 95

sliding enga
scribed fixed contacts.

a portion of the hereinafter-described co-

90

operative detaining means or latch .. pro- |

jects so
means. The said movable contact is per-
forated at the center. It has & bearing on
the spindle G?, on the part D°, and on the

| hereinafter-described cam-collar L/.-

as to:engage the fixed detaining

100

" L indicates a codperative detaining means

rocking

_ cam-operated latch. The free end
of L is bent downwardly

t

in the movable contact 1 and successively

engages the fixed detaining means D®and D’. -
ndicates means _for_ positively moving 110

or

A . . 0)€ 75
D? D? which are inserted mn re- =

ree - 105 |
at about a rght = .
the aperture D°*




-2

the spring—a,ctuated' parts of the device irre-
ective of the power of the hereinafter-

S

- described yielding actuating means J. The
part M is integral with 12 !

L indicates a cam-faced.piece struck up:

from sheet metal, so as to have a lower face
perpendicular to its axis to bear on the mov-

~able contact,and an upper face inclined rela-
- tively to the lower one to engage the part L.

LG

20

25

- may beé: made integral—that is, joined to-
gether as at the part M and so as'to form a
The
part L” may be like the part 1./ and inverted,
the cam

30
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0
- spindle; so that they are conceniric therewith: |

45

50

“as shown. at 1 of Fig. 15.

A slotted and a central portion of the part 1./

is parallel to the lower face thereof, so as to

fit into a slot in. the spindle G®, which: latter
slot 1s preferably perpendicular to the axis of
the spindle. _ |

- L2 indicates a piece stamped: out of sheet;
metal, so as to have its upper and lower sur-

faces parallel and with a slot extending to
fit into

the central portion thereof, so as to
another slot in- the spindle G2, which: latter
slot 1s inclined-relatively to the lower surface

of L’ and parallel with the upper surface
‘thereof. . The uppersurface of I/ forms a cam

for moving the part L, and it rocks or tilts
the-latter %?,rt to and from the fixed detain-
ing means D*D7.  The part 12 holds the part
L in contact with the cam-face on 1.
Means other than 1 may be used to-hold 1.
and L/ in engagement, or the parts T/ and L2

o |

at sides.

U-shaped piece with circular

so that both slots in the spindle for
movement may be perpendicular to the axis,

slotted, preferably, on two opposite sides, so

that the bases of the slots are parallel.

 The:circular parts F, 1/, and L? have slots
to 1it* the bottoms of those in the spindle,
allowing the said parts to be slipped onto. the

and: fit the same: Extending the said cam-
surface around: and: to opposite sides of ‘the

spindle reduces cramping and binding to the:

minimum and makes the device in every way

- more satisfactory. . To prevent the working
loose and' withdrawal of the said cireular
parts from the spindle, a portion: of each. of
‘the: parts ¥, 1/, and 1? is displaced or'set:
over, as with-a chisel or punch, inte the slot |

tormed in those parts and against the spindle,
thus locking or riveting the circular parts as

against’ withdrawal from: the spindle, as

55

shown in Figs. 1'and 10. This construction |
and fastening does not multiply the pieces. |

- 1t 1s compact, cheap, simple, and effective.

6o

The herein~described construction of the.

movable detaining means and the cam for

operating it produces a. movement which is

wholly self-contained and not dependent
upon: any fitting to or precise adjustment
with the:contacts.. It affords a movement

‘adapted - te -either single or double pole:

switches. and to any usual form of fixed

65 ‘cqntacﬁé;:i I #}};@%}.‘lastmamed form of device

The: spindle (219
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a:second movable_contact may be mounted
with and insulated from the one here shown

by any of the means usual in the art.

J indicates the yielding actuating means or
spring, It has one end conneected with the
mechanism at L, and preferably by engaging
that portion of L which is indicated at M’.
The spring is wound around the spindle, and
the remaining end is connected therewith at
the collar F.

F indicates a collar slotted and fixed: to the-

upper portion of the: spindle: One- side of

the collar.is slightly thicker than the other,
| and 1t is also slightly bent up, so as to form

a catech or tooth to engage another pert,
hereinafter described. . _

B B indicate terminals which-comprise re-
ceptacles for receiving the wires B2 B?, which
latter are secured in position by means of the
binding-screws B2 B3.

C Cindicate fixed contacts which are pref-
erably yielding. They have a fastening por-
tron parallel with: the top: of the base.

about a right angle, then curved toward the
center of the device and bent upwardly, so as
to have contacting surfaces.about perpendic-
uldr' to the base, and those surfaces are
curved so as'to be concentric with I.
central part of the-bent portion is preferably
cuv away, so as to make the whole more elas-~
tic: Two of these pieces or springs are used

for each contact, one folded over or outside:

of the' other and arranged to- receive the
movable' contact between' their free ends,
forming a knife-contact. N
Important features of improvement reside
in:-the novel arrangement of 'the: terminals
and  contact-brushes. The: latter are dis-

Eosed below the major upper surface of the

agse and below the receptacle or. binding-
post. By this means they: are further:re-
moved from the moving parts of the:device,
so as to reduce liability ofburning the latter.

he
free ends are bent abruptly downward to.

The

70

75

30
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95

100
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The contact-surfaces of the brushes'may be 110

located nearer'the. center:line: of the: recep-
‘tacle or binding-post and  radially farther-
from the center line of the movable.contacts

with a given size of base than would:be the
case were the brushes arranged between: the
binding-postand: the center of the device:
(" " 1ndieate horizontal contaet:brushes
which are arranged to coact with the hori-
zontal part of'the movable contact 1. _
The base A is recessed or cut.away from
the upper side, so- as to allow the insertion

-and necessary elastic movement of the fixed:

contacts, and narrow cireular slots in. the

base (indicated by A% A3) connect the said re-

cesses so that the-movable contact on leaving

the fixed contacts travels the narrow siots,
-the:curvature and narrow confines of which
latter form a barrier and resttict arcing when.
A cireuldr proove -about-

a circuit 1s broken. |
a raig.d central porticm: of the.base: in com-~

115

120

125

130
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bination with a movable contact, having sus-

" spark-gap about

10O

tamed frictional engagement at the bottom

or side of such groove and. with a perpen-
dicular snap movement of the movable con-
tact, so as to g

have been usual
am the first to provide means for curving the
a (convex) raised central
portion of the base m combination with a
movable contact the free end of which 1s

during the major part of each revolution free

from engagement or contact with fixed parts
of the device and with a snap rotary move-

-ment which dprovides a curved spark-gap

about the said convex central portion of the
base, which latter acts as a barrier between

the fixed and movable contacts when the de-

vice is opened. It also forms a barrier be-

20

B

35

tween the fixed contacts. The said barrier
toward or about the center of the sull{)port, i

the narrow confines of the curved spar

. -gap,
and the snap rotary ‘

movement of the mov-

able contact around the barrier and through
‘the narrow spark-gap enables the breaking

of circuits of greater voltage and amperes
than has been usual with devices of this class.
The binding-posts are fastened to the base
by means of _ |
_ is usual. The contact-
brushes are clamped in place by the binding-
posts and the fastenings thereot. -

At indicates a piece made of porcelamn or
It forms a cover

other suitable material.

for the device and comprises the surfaces or
Er&rts A5 A% A7 and A% It has been usual,

" first, to form shell-like covers (for switches)

40

" some of the conductive parts of

of insulating material and also to provide

shell-like metallic covers lined. with insula- }
tion, the latter part snugly fitted to the metal

been usual to dispose
switches at

cover; second, it has

~ upper and some at lower surfaces of insulat-

ing

material, so that the said conductive
parts, and particularly the lower ones, are

difficult of inspection, adjustment, and re-
to the parts it 18

pair, and to have access

~usually necessary to remove the conductors,

" the fixed, or the movable contacts.

~arrangement, differs from the first as above in.

~ differs from the second as above in that the

55

the same sense that a molded imprint or cast
differs from a box or ordinary container. - It

conductors and all conductive parts of the de-

. - . .. || - : .
 vice remain stationary, and upon the. re-

moval of the cover they are all accessible.
I believe that I am the first to adapt a re-
movable cover as herein described to a snap-

. gwitch so that insulation fits snugly about

- 60

. those irregular parts separately .and wit
o substaﬂtiagu

* removable barriers of insulation between the

of the device. In other words,

einbeds the said irregular and

635

‘the part A*

the irregular conductive parts.of the device
and so as to shut in or encompass or envelo

uniformity and so as to 1mpose

several parts

——

give a perpendicular spark-gap,
in the art; but I believe 1

screws which are inserted from | port
underneath, as A% mclose

‘as. above is preferably secured to the herein-

the latter part will

My new
‘as the preferred form shown,
The perpendicular extremities
‘able contact may

g

conductive parts of the device in insulatiilg
material. The part A* acts as a cover or

shield against external interterence and also

as g barrier between the several ‘P&rts within,
<o as to separate and separately inclose those
parts with insulating material. By fHxing

thebarriersto the cover instead of to thebase -

7¢

the barriers are more universally applied, and

the mechanism is at the same time wholly
accessible upon the removal of the cover.
The surface of porcelain indicated by A® is
superimposed over the horizontal fixed con-
tacts ¢/ (', and the portions A® A7 are

superimposed over the horizontal portion of .

the movable contact and in proximity to the

the base A. A horizontal groove is thus

formed between the porcelain piece A* and

‘the base A. This horizontal groove 1s trav-
movable contact, and the said

ersed by the

groove serves to restrict, arcing at all times,

and especially when a circuit is about to be

broken.

the fixed contacts in the recesses A® and
the horizontal and perpendicular extremities
of the movable contact. The surface or part
A7is superimposed over the horizontal middle
portion of themovable contact.
the receptacles B. The part A*

after-described cover N by means of the ears
N’, which are bent out of N so as to hold
those parts together.

from the cover N toward (or to) the base A.
The horizontal part of the movable contact
is between the upper face of the porcelain

The part A* projects

8¢

A’ is superimposed over the grooves A,

g0

Therecesses

95

100

base A and the lower face of the portions A®

and A”. The part A* covers the terminals B

"and the fixed contacts C,so as tofurther m-

close parts where sparking is liable to occur,

‘and it is superimposed over the curved slots
A3, 50 as to further restrict

+*

» " »

hen a circuit is being opened. The part A’

or hinder arcing

105 '

may be used as a cover to the exclusion of the -

N, in which case the markings shown on

part |
be inscribed on the part

110

A+, A portion of the groove A3, the barrier ' ,

will act much the same
but not so well.
of the mov-
be omitted, and the usual

A3; or one recess A®

form of horizontal movable
operative fixed contacts may be used.
"N is a metal casing or cover inclosing the
part A* and the operatin mechanism.

" E is an operating-handle for the device. It

is preferably screwed on the spindle G?, the
threaded portion serving as 2 journal for the.

handle; but it may be connected in any
manner which will allow the handle to nor-

| mally rotate in one direction without oper-
| ating the said movable contact.

1'15  |

and of their co-

120

125

G* represents means for positively indicat- .

in% the positions-of the mechanism or mov-
able contacts. -It is arranged outside of the

T .

130




‘dicator G* is g .
. with the operating-handle E. Such integral

] T .
-
-
l"‘--\. -
'

cover or casing and taken in combinationwith |

a handle having a free or loose backward
movement 1Improves the indication.
preterably secured to or integral

- arrangement calls for a loose or free back-

IO

usually been f

ward movement of those parts. Means ar-
ranged outside of a removable cover to indi-
cate the position of the movable contact have

L

xed to the spindle so as to have

- substantially no loose or free backward

15

20

3C

‘tioned relatively

movement. 1f such indicating means be af-
fixed to switches of this type, a backward
movement of the spindle could be given
which would cause the codperative contacts
to engage backwardly and to burn out or to

otherwise disarrange or injure the parts. To

avold this, the handles on switches of this
type have been made with screw-threaded
connections for the handles, so as to screw
solidly up to a shoulder or end. The back-

‘ward movement unscrews the handle with-

out turning the spindle. | -

~ Handles and indicators definitely posi-
to the movable contact
have been usual in the art; but all handles or
external indicators having the said hereto-
fore usual means for definitely positioning
those parts relatively to the operating mech-

-anism, as herein set forth, influence or oper-

ate the spindle in both directions. My 1m-
proved positioning means for the handle and

‘mdicator causes the latter parts to move in

~ ulison with the mechanism in but one direc-

35

40

tion, while at the same time the said means

definitely positions the said handle and indi- |
cator and operatively connects them with:

the device. The said positioning means ex-
tends the advantages of a positive indication
outside of the cover to a class of switches in
which it is essential that the spindle be in-

- fluenced or rotated in one direction only.

45

When the handle is serewed up to-a shoul-

der, it does not make a suitable indicating
means adapted. to the conditions and require-

- ments of manufacture-and use that obtain in

the art. A minute excess. or deficiency of
material at the screw-shoulder will cause the

handle to give a faulty indication, one-eighth
of & turn on the serew-thread sufficing to in- |
dicate midway between successive positions

~of the device and one-fourth turn on the
- screw-thread indicating open when, in fact, it

55

60

15 closed. . Wear and stress of the threaded
parts will in a short time cause faulty indi-
cations to begiven, (by the handle,) and if the
wrong handle—that is, a handle other than
the one especially fitted to a particular
switch—be used inaccurate and even reverse
indications will be made. |

Any irregularly-formed handle withécfew—,

thread;.such-as have been usual in the art;,
would 1indicate satisfactorily, but for faults

- or difficulties, such as herein set forth, and
65 evenif it were commercially practicable to fit |-

The in- |

-ed portions. Ij
for the indicator, which positioning-surface
angle and preferably per-
‘pendicular to the plane of rotating move-
ment

‘tions. The herein-deseribed positioning-sur-
faces position the indicating means without

18 at a substantial

835,074

screw-threaded handles to each device, so as
to indicate accurately, some of the handles
would be transposed or exchanged from one
switch to another, so that enough would be

maccurate to confuse all and to make them -

unsatisfactory and undependable. This par-
ticularly follows where they are installed in

numbers or ‘‘gangs”’—that is to say (first)
that the minute exactness required, (second)

the changes due to stress and wear of the
threaded parts, and (third) the non-inter-
changeableness of the handles, as above re-
ferred to, is each alone prohibitive to manu-
facture or use in the present state of the art,
and they have necessitated other well-known

1ndicating means being used, which latter

add to the cost and do not give such unmis-
takable or conspicuous indications as does
my improved arrangement. My arrange-
ment adapts either the handle E or the indi-

~cator G* or both of these to give uniform indi-

catlons. . .
- It has been usual in the art to screw the
handle home on the spindle so that those
parts are screwed home or jammed solidly

together, so as to be comparable with a fric-
tron-drive. DTOV
sald parts are not jammed or screwed solidly

In my improved construction

together, but have greoved or notched and

{ toothed or angulsr forms. or have recessed
and projecting portions and preferably a

spring influencing the engagement therebe-
tween, so as to be comparable with a ratchet-
drive. My improved connection normally
1s substantially free from upward jamming
or stress on the threaded portion of the

spindle. -

- One of the objects of my invention is to

7C

75

30

(O

95

1QC

provide a positioning stop or surface for the

‘1ndicator or for the handle or for both of
these, which stop is independent of the usual

jammed shoulder or seat of the screw-thread-
provide a positioning-surface

of the removable (screw-threaded) por-

the screw-threaded parts being jammed sol-

1dly together, while leaving the handle free
‘to turn in one direction without influencing
.the movable contact.

When the handle is
screwed down on the spindle, the preferably

‘perpendicular codperative stopping or driv-
1ng or positioning surfaces or means come
Into engagement substantially without Jam-
ming or pressing upwardly against the pitch

of the screw-thread—that is, without elng

screwed home ashasbeenusual—and to serew

the handle farther down, as may be desirable
in order to bind the cover, it is necessary to
pull the handle upwardly (compressing the
spring in the handle) until the coéperative
stopping-surfaces are separated, when the

1'1'05

110

115

120

T2¢

130
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handle may be scréWéd 'farther. down until }

the said stopping or driving
again, but to a
The first as well as the succeeding engage-
ments of the codperative driving or position-

surfaces engage

ing means being prearranged, invariably in-

dicate the positions of the contacts with pre-
clsion. - , SR |

I form a stop or catch or carrier, which 1s

affixed to the movable parts of the switch,

10

without recourse or reference to any SCTeW-

shoulder, so as to provide means for turning
the switeh mechanism in a forward but not a

tooth having a perpendicular front and in-
clined rearward surface, as shown at F?, fixed

" to the indicating-handle, and in its preferred

form it 1s movable on a coarse screw-thread
on the spindle G?, so as to engage a coopera-
tive part on the switch mechanism, the latter
being in this case a ratchet-tooth formed by
the slot in the collar F. ~ The collar F is bent
up se as to be highest at the point of its co-
operative engagement . with
tooth F? on the indicating-handle. Thus as
the handle is screwed down the ratchet-tooth
 thereon clears the said raised portion of the

~collar F for a given number of turns and then
 engages therewith; so as to carry the spindle,
" 20 but leaving it free to be turned backwardly

on the screw-thread without influencing the
 gwitch mechanism. It may, however, be ar-

rahged to turn backwardly without unscrew-

ing. This connection is con.plete and opera-

20

35
" ment which is given to the said ratchet-tooth
E?, as hereinafter described. |

Some of the objects attained are that the

interchangeably so as to normally deter. ine
and assure certain invariable positions of the
said indicating means or of the operating-
“handle or both of these relatively to the n.ov-

.40

able contact, the said handle bemg norir ally |

rotatable in one direction without operating
the movable contact, and the handle, the 1n-
~ dicator, and the cover are iade easily re-
" movable from the said support to give comn.-

45

plete access to the terniinals and to the mech-
‘anism: The usual indicating-dial rotating

5O

ing means is reduced by relieving the same
. from the impact due to the weight and move-
"« 55 ment of the said usual dial. ’]%he number of
detachable parts is reduced by eliminating
- said rotating dial and ¢ombining the handle,

+*

the indicator, and the cover in two removable

 units, thereby reducing the liabilit
6o tion of the device without the pre

~ indicating means—as, _
. usual indicator be lost. The usual aperture
in the cover for exposing the indicator to
view and also the cost of insulating the said

‘65 rotary dial from the rotary contact are dis-

of opera-
etern: imed

ereater extent than. before. |

the ratchet-]

tive without the sliding and spring move-

removable indicating means 1w ay be applied

for example, if the

‘arrangement has been usual to hold the cover

' 1ce 10 this

‘the handle E. The portion Ef, which screws
| onto the spindle G2, is preferably’ hexagonal,
5o as not to turn in the handle.

- the handle proper,
backward direction. Itis,in effect,aratchet- |

pensed with and the dévice is made substan-
tially dust, moisture, and insect proof, an
_ilflpOI‘t&Ilt consideration in devices of this
class. . B
The part E? is preferably fixed rigidly to 70
0 {1 | It has a rela-
tively slender middle portion, about which a
coiled spring is loosely wound, with one end
fixed to the upper end of the sliding threaded
piece and the other end of the spring fixed to

so as to press the threaded
into the handle. This spring

75

sliding piece y
| 30
snugly to the base. Itperformsa like serv-
‘device, but in addition it holds
the part E?to the collar and spindle G* with
a moderate yielding pressure sufficient to pre-
vent the part from unscrewing too freely. 1t

‘pérmits of the raising of the ratchet-tooth K2

‘away from and out of engagement with the

~that upon
| the inclined rearward surface of the tooth I?

collar F, so as to start it on another. revolu-
tion on the spindle, and when the tooth K7

again comes in line with the slot 1n the collar go-
T the spring causes it to snap.down into the
said slot, so as to engage thie ratchet-tooth on
the collar F to a greater depth than before
and to yieldingly lock the parts together, so
a backward turning of the handle 95

causes it to withdraw under spring-pressure

from the slot in the collar F.

|

‘ .
|

_inside the coveris dispensed with, thereby re-
ducing the cost. The imnpact on the detain- |

'On turning the

face of one and

When the codperative positioning means
first come into engagement, the spring in the
handle.only urges the parts into position for
engagement. When the handle is screwed
farther down on the spindle, the rearward 1n-
clined portion of E? coacts with the said
sEring'and one side of the slot in ¥, so that 103
the positioning-surfaces of K and ' F are
pressed.intg actual ‘engagement—that 1s to
say, the spring in the handle not only urges
the- said codperative positioning means into
position where a turning of the handle will
¢ause codperative engagement,- but it also

100

- 110

“(when screwed down) urges the same into ac-
‘tual engagement. - The said
“ment of ‘the ratchet-teeth-o

%reate;r engage-
‘ _ tained by the -
sliding and spring arrangementsismore useful 113
in large than small devices: The cover N
and the part A*are provided with notches, so -
as to engage a projection on the base to hold

‘those parts in a predetermined relative POSi-
tion. - .
| marked on the cover in suitable positions..

The words “On’”. and ‘‘Off”’ are izo
When the parts dre in the position shown in
Fig. 1, the part L is in engagement with the
the bottom of the preceding
detent.- This bottom engagement of the 123
part L tends to hold the movable contact as*
against free backward turning thereof, pre-
vents further backward turning of the cam,
‘and keeps the spring J under moderate stress.
handle to operate the device 130
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the stress of the Spring J is .gr-adu-ally' 11~

creased, and the lateh L is gradually with-

drawn from engagement with the detent by
the action of thecam. When freed from that
detent, the contact and part L are by the ac-

tton of the spring J carried around with

greater celerity than the cam 1/, which causes
the part L to descend about on a line with the
inclined surface of the fixed detaining means,
S0 as to engage the next detent, as before de-
scribed. , o '

I claim— | _

l. In a rotary snap-switch, a rotary con-
tact, means for operating the same, said op-
erating means including a handle normally
movable in one rotary direction without op-

-erating the said contact, and means disposed

at an angle to the plane of rotary movement
of sald contact for positioning the said handle
relatively to the said movable contact.

2. In a circuit-controlling device, a suit-

, able  support, an electrical contact carried
- thereby, a movable contact rotating about

25

30

an axis to codperate with the first-men-
tioned contact, operating means including
yielding means for actuating said movable
contact with snap movements and a handle

‘having driving connection therewith, said

handle being normally rotatable in one direc-
tion without operating the said movable con-

tact, a cover for parts of the device, means

exterror to the coverfor indicating the posi-
tion of the movable contact, said means hav-

ing normal movement independent of said

35

40
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- mally determining and

65

movable contact and a stopping-bearing for
positioning the said indicator relatively to

the movable contact which bearing is dis-

posed at an angle to the plane of normal ro-
tary movement of the said indicator, to nor-
mally determine and assure certain invari-
able relative positions of the said indicator

and movable contact whereby the positionof

the latter at all times may be truly indicated.
3. In a circuit-controlling device, a suit-
-able support, an electrical contact carried

thereby, a movable contact rotating about

an axis to codperate with the first-men-
tioned contact, a mounting-journal for an op-
erating-handle, operating means including
yielding means for actuating said movable
contact with snap movements and an operat-
ing-handle, said handle being norr ally rota-
table in one direction without operating the
sald movable contact, a driving connection

"between said handle and said operating

means, sald ‘driving connection including a
positioning-bearing adjacent the said handle-
mounting journal, said positioning-bearing
being disposed at an-angleto the plane of nor-
mal rotary movement of the handle, for nor-
ASSUTING certain inva-
riable relative positions of the said handle
and movable contact. . -

4. In a 'circuib-gontrrdlfltiﬂg device, a suit-
able support, an electrical contact carried |

885,074

'1 thereby, & mo?&b'Ie' contact rotating about

an axis to codperate with the first-mentioned
contact, a journal part for an operating-
handle, operating means including yielding
means for actuating said 'movable contact

‘with snap movements, an operating-handle

comprising a bearing part whereon 1t is nor-
mally rotatable upon said journal part in one
direction without operating the said mov-

70

able contact, a casin - or cover for parts of 75

the device, circuit-indicating means exterior
to the said cover, positioning ‘means borne
by the said indicator for positioning the
same relatively to the said movable contact,
sard positioning ‘means being movable rela-
tively to the said bearing part on the handle.

5. In a rotary snap-switch having a re-

30

movable cover for parts of the device, a ro-

tary ccontact, means for operating the same,
said operating means bearing a portion nor-

mally moevable in one rotary direction with-

out operating the said contact, means exte-
rior to the cover for indicating the position
of the rotary contact, and means for pOSsi-
tioning the said indicator relatively to the

said contact which means comprises a
~grooved portion and a second part codpera-

tively engaging a face of the said groove for
normally determining and. assuring certain
mvariabie relative positions of said indicator

95

and contact whereby the position of the lat-

ter at all times may be truly indicated.

6. in a circuit-controlling device, a suit-
able support, an electrical contact carried
thereby, a movable contact rotating about
an axis to codperate with the first-mentioned
contact, operating means including yielding
means for actuating said movable contact
with snap movements and a handle having
driving connection therewith, said handle
being normally rotatable in one direction
without operating the said movable contact,
8 ¢asing or cover for parts of the device, cir-
cult-indicating means exterior to the cover,
satd means having normal movement inde-
pendent of the movable contact, a connection
between the said indicating means and the
sald movable contact, said connection com-
prising a toothed portion and a second part
codperatively engaging aface of the said tooth

100

105

I1CO

115

for normally determining and AsSsSuUTIng cer- .

tain mvariable relative positions of the said
indicator and movable contact whereby the
position of the latter at all times may be
truly indicated. -

7. In a rotary sn~a,p-5ﬁi'tch, 4 rotary con-

tact, means foroperating the same, said oper-

‘ating means bearing a portion normally mov-

able 1n one rotary direction without operat-
ing the said contact, means for immdicating
the position of the movable contact, and s,
ratchet connection for positioning the said
indicating means relatively to the said mov-

‘able contact. --

8. In a circuit-controlling device, a suit-

120

125

130
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able suppoi't,' an electrical contact carried

thereby, & movable contact rotating about

an axis to codperate with the first-mentioned
contact, operating means including yielding

‘means for actuating said movable contact

with snap movements and a handle having
driving connection therewith, said handle

~ being normally rotatable in one direction

10

~ means secured to the indicator, and yielding

able support, an electrical contact carried
‘thereby, a movable contact rotating about

20

without operating the said movable contact,
circuit-indicating ‘means, means secured to

_the said operating means for positioning said

indicating means, codperative positioning

means for urging the said coacting position-
ing means Into engagement. -

9. In a circuit-controlling device, a suit-

an axis to codperate with the first-mentioned

contact, operating means including ylelding
“means for actuating said contact with smap

movements and a handlehaving a driving con-
nection therewith, said connection of said

_handle with said operating means normally

30

permitting a rotary movement of the handle

‘in one direction without operating the said

movable contact, a driven bearing or connec-
tion on said operating means for engagement
with said driving connection of the handle,
and yielding means urging the said operating

‘connections or bearings into position for en-

- gagement.

10. Tn a circuit-controlling device, a suit-

able support, an electrical contact carried

35

thereby, a movable contact rotating aboutan

axis to cooperate with the first-mentioned
contact, operating means including yilelding

“means for actuating said movable contact

40

 45

with snap movements and a handle having

driving connection therewith, said handle

being normally rotatable in one direction
without operating the said movable contact,

a casing or cover for parts of the device, cir-°

cuit-indicating means exterior to the cover,

means secured to the said operating means

for positioning said indicator, a second posi-

~tioning means secured to the indicator, and
.~ yielding means for urging the said codpera-

50

6o
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‘tive positioning means into position for en-

gagement. -

~11. Ina cucuit—controlling déﬁce ) suit-
‘able support, an electrical contact carried

thereby, a movable contact rotating about an

axis_to cooperate with the first-mentioned

contact, operating ‘means including yielding
means for actuating said contact with snap

“movements and a handle having a threaded

and a driving connection therewith, said han-
dle being normally rotatable in-one direction
without operating the said movable contact,
a driven connection on said operating means
for engagement with said driving connection

of the handle, said driven connection com-

prising a position‘mg-face disposed at an an-
gle to the plane of normal rotating movement

[ =

| of the said driving connection, for normally

' determining and assuring certain invariable

relative positions of the said handle and mov-

able contact whereby the position of the lat-
ter at all times may be truly indicated. - 70

12. In a circuit-controlling device, a suit-

‘able support, an electrical contact carried
thereby, a second contact rotating about an
axis to cooperate with the first-mentioned
contact, yielding means for actuating said 75
second contact with snap movements, an op-
erating-handle and connections therefrom to
said yielding means, said handle threadmg

| onto said connections to be removable there-

from and norinally rotatable in one direction 8o

" without operating the said movable contact,

% stop carried by said handle, a second stop

\ positioned in the path of the said first Sto}j; to

th of
|

permit said first stop to move into the path o
thesaid second stop, said stops havingrelative 85
movement after the first stop is in the path of
the said second stop and effecting operative
engagement therebetween. .

~ 13. In a circuit-controlling device, a suit-

| able support, an electrical .contact carried go
thereby, a rotary spindle, a rotary contact
connected with said spindle and adapted to

- cooperate with the first-mentioned contact,
yielding actuating means operatively con-
nected with the said rotary contact, energiz- 95 -
| ing means normallyrotatable in one direction
without operating the movable contact with
 which the said yielding actuating means is

| also operatively connected, fixed detalning

| means for the movable contact, a collar bear- 100
ing means for positioning the said energizing
means disposed at an angle to the plane of

| movement of the movable contact relatively

to the movable contact, said collar having an
opening in the side into which the aforesaid 1053
‘ spindle is fitted and thereby secured, means .

cooperating with the said fixed detaining
‘means for successively detaining'and releas-

ing the said rotary contact, whereby the co-

| operative contacts are urged together and 11o
apart by said-yielding actuating means. .

| " 14. In a circuit-controlling device, a suit-
able support, a contact carried thereby, a
second c¢ontact rotating about an axis to co-
operate with the first-mentioned contact, 115
“yielding means for actuating said second con-
tact with snap movements, means for ener-

gizing said actuating means, means for de-
taining said second contact and means for re- -

| leasing said second contact from said detain- 120
ing means, said releasing means ¢comprising a
| cam movable about .an axis and having a-
| cam-surface extended in an oblique plane on
_opposite sides of the said axis, to release the -
detaining means from its connection with the ‘125
‘movable contact. . = R

15. In a circuit-controlling device, & suit-

‘able support, a contact carried thereby, a
second contact rotating about an axis to co-
operate with the first-mentioned contact, 130




~ yielding means for actuating said second con- |
‘tact with snap movements, means for ener-
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gizing said actuating means, means for de-
taining said second contact and means for re-
leasing said second contact from said detain-
Ing means, said releasing means comprising a
cam movable about an axis and having a
cam-surface extended in an oblique plane
around and to opposite sides of the said axis,
to release the detaining means from its con-
nection with the movable contact. .

16. In a circuit-controlling device, a suit-
able support, a contact carried thereby, a sec-

ond contact rotating about an axis to co-

operate with the first-mentioned contact,
yielding means for actudting said second con-

‘tact with snap movements, means for en-

ergizing said actuating means, means for de-

taining said second contact and means for re- |

leasing said second contact from said detain-
Ing means, said releasing means comprising a.
rotary shaft, a plate mounted thereon having

a surface through which said shaft passes at

an oblique angle thereto, said surface engag-
ing said detaining means and acting as a cam
to actuate said means to release said mov-
able contact upon sufficient rotation of the
shaft. .

17. In a circuit-controlling device, a suit-
able support, a- contact carried thereby, a
second contact rotating about an axis to co-
operate with said first-mentioned contact,
yielding means for actuating said second con-
tact with snap movements, means for ener-
gizmg said actuating means, means for de-
taining said second contact and means for re-
leasing said second contact from said detain-
ing means, said releasing means comprising a
rotary shaft, a part sﬁotted to engage 4
groove 1n said shaft and be carried: thereby,
said part having a cam-surface in an oblique
plane relatively to the axis of the movable
contact to release the said yieldingly-actu-
ated parts. . |

18. In a circuit-controlling device, a suit-
able support, a contact carriéd thereby, a
second contact rotating about an axis to co-
operate with said first-mentioned contact,
yielding means for actuating said second con-
tact with snap movements, means for ener-
gizing said actuating means, means for de-
taining said second contact and means for re-
leasing said second contact from said detain-
Ing means, said releasing means COMPTiSIng
rotary shaft, a portion comprising substan-
tially parallel cam-surfaces in oblique planes

-relatively to the said shaft, and said detain-

6¢c

- contact.

65

ing means having a portion bearing on both

of said cam-surfaces for operating the said de-

taining means to release the said movable

19. In a circuit-controlling device, a suit-

able support, a contact carried thereby, a

second contact rotating about an axis to co-

operate with the first-mentioned contact, |

835,074

yielding means for actuating said second con- |

tact with snap movements, means for ener-
gizing said actuating means, a rotary shaft
connected to sald energizing means to be
turned thereby, means for detaining said sec-

ond contact, a detent mounted to swing on
‘the said shaft the axis of which swinging
movement lies in a plane substantially at

right angles to said shaft, and a cam turned
by said shaft to rock said detent out of stop-
ping engagement with said detaining means
to release the said yieldingly-actuated parts.

20. In a circuit-controlling device, a suit-

.able support, a contact carried thereby, a

second contact rotating about an axis to co-
operate with the first-mentioned contact,
ylelding means for actuating said second con-
tact with snap movements, means for energiz-
ing said actuating means, means for detain-
ing said second contact and means for re-
leasing said second contact from said detain-
Ing means, said releasing means comprising
a rotary shaft, a plate slotted to engage a
groove 1n said shaft and be carried thereby,
salid plate having a portion of the metal
thereof displaced to protrude into the slot to
act as a lock for the plate to the shaft, said
plate having a cam-surface for operating said
releasing means to release the said yieldingly-
actuated parts. '

21. In a snap opening and closing ecircuit-
controlhng "device, - & suitable support, an

| electrical contact carried thereby, a contact

member movable about an axis into and out
of engagement with the first-mentioned con-
tact, a portion of insulating material having
a downwardly-extending grooved part, said
movable contact having a portion extending
downwardly into said groove but perma-
nently spaced from the said insulating por-
tion and adapted to codperatively engage the
said first contact, and means for effecting a
snap opening and closing of the circuit.
22. In a snap opening and closing circuit-
controlling device, a support of insulating
material having a depression therein forming
a restricted passage-way extending down-
wardly and below the central portion of the
support, an electrical contact carried by the
sald support, a contact part arranged over
the said central portion of the support and
movable about an axis.into and out of en-
gagement with the first-mentioned contact,
said movable contact having a portion ex-
tending downwardly below the central por-

tion of the support to travel in the said re-

stricted  passage - way but permanently
spaced from the said insulation, and adapted
to codperatively engage the said first con-
tact, and means for effecting a’'snap opening
and closing of the circuit.

23. In a snap opening and closing circuit-
controlling device, -a suitable support, a por-
tion of insulating material having a down-
wardly-extending cavity formed therein, a
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 tact member movable about an axis into and
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'~ tact, a portion of insulating material having a |
downwardly-extending grooved part, sald |
movable eontact having a portion extending.
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‘restricted

controlling device, & support of insulating
‘material having a depression

45

‘downwardly below
“support to travel mn the said restricted pas-

" said insulation and adapted to cooperatively

885,074
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contacting portion in the said cavity, 8 CON-

out of engagement with the said contacting
portion, and a restricted passage-way for said
movable contact formed in said insulating
material adjacent said cavity, and means for |
effecting a snap opening and closing of the
circult. o o - \
24. In & snap

opening and closing circult-
controlling device, an insulating-support, an
olectrical contact carried thereby, a contact
member mounted on the said support and

movable about an axis into and out of en-
cagement with the first-mentioned contact,

heans for effecting a snap. opening and clos-

ing of the circuit, a removable cover for 1n-
closing moving parts of the device, sald re-
movable cover comprising a jutting barrier
of insulating material of irregular contour to
conform to the irregularities of the parts,
said barrier being spaced from the said sup-

port and movable contact member to form &

moves. - o |
95. In a snap opening and closing circult-
f . . . |
controlling device, a suitable support, an
olectrical contact carried thereby, & contact
member movable about an axis into and out
of engagement with the first-mentioned con-

downwardly into said groove but
nently spaced from the said insulating portion
and adapted to'codperatively engage the said
first ‘contact, a barrier of insulating material
superimposed over and closely adjacent to
the said groove and means for effecting &
snap opening and closing of the circuit.
26. In a snap opening

perma-

o - .

and closing circuit-

therein forming
a restricted passage-way
support, an electrical contact carried by the
support, a contact part arranged over
the said central portion of the sup?ort and
movable about an axis into and out of engage-
nent with the first<mentioned contact, said |
movable contact having a portion extending
the central portion of the
sage-way but permanently spaced from the
engage the said first contact, a barrier of in-
sulating material superimposed -over and
closely adjacent to the said downwardly-ex- |
tending restricted passage-way, and means
for effecting a snap opening and closing of the
circult. | .

27. In a snap |
controlling device, an insulating-support, an

| gagement with the

) assage-way between the said bar- |
Tier and the sald support in which passage-
‘way the free end of the said contact member

‘means to release

| ating

. extending down- |
wardly and below the central portion of the ‘

- o | posed at an a
opening-and closing circuit- | ment of the said

electrical contact carried thereby, a contact
member mounted on the sald support

neans for effecting a snap opening and clos-
ing of the circuit, removable means for in-
closing parts of the device, said removable
‘means comprising & barrier of insulating ma-
ierial conforming with the contour of the up-

O

and
| movable about an axis into and -out of en-

first-mentioned contact,

65

no

per surface of the support and parts carried

thereby, said barrier bein
the movable contact an

?dpaced apart from.
isposed adjacent

75

the movable and fixed conductive parts to

restrict arcing therebetween.
98. In a circuit-controling
ableé support, a contact carried thereby, &
second contact rotating about an axis to co-
operate with the first-mentioned contact,

yielding means for actuating the said second.

contact with snap means for

movements,
energizing
to be turned thereby, means for detaining
said second contact, a detent mounted to
swing, on the said

substantially right angles thereto, and a cam
turned by said

of stopping engagement with said detaimng

parts.
29, In a quick-break
tion with wire-fastening means, of a s

shaped members one of said U-shaped mem-

manently spaced therefrom, and means. at
the extremity of said U-shaped portions for

means. -

tact, means for operating the same, sald oper-
means including a portion normally
movablé in one rotary direction without op-
erating the said contact, said portion bearing
means for indicating
means has nor-
of said rotary
disposed at an

mal movement independent
contact and abutting means

] | ll'.. ] | |
device, a suit-

said -actuating means, & -rotary.
shaft connected with said energizing means

shaft, the axis of which
| swinging movement intersects said shaft at

the said yieldingly-actuated
switch the combina-
ring"
contact part having plural substantially U-

bers being disposed within the other and per-

30. In a r_otaryl snap-switch, a rotary con-

the position of the ro-
‘tary contact-which indicating

50
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shaft to rock said detent out. "

100

fastening the same to the said wire-fastening

tos

I1I0

angle to the plane of rotary movement of the

said contact for positioning the indicator
relatively to said contact. '

31. In a rotary snap-switch, a rotﬁi‘y.'con—
tact, means for operating the same, sald 0{)—
erating means including a portion normally

movable in one rotary direction without op-

erating the said contact, a cover for parts of

‘the device,-indicating means exterior 1o the
said cover, said indicating means having nor-
mal operative movement independent of the

_said rotary contact, and abutting means dis-

ngle to the plane of rotary move-

contact for positioning said
indicator relatively to said rotary contact.

115
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~disposed at

-able

~contact, yielding means

1O
32. In a rotary snap-switch, a rotary con-
tact, means for operating the same, said op-
erating means including an operating-handle
detachable from the
movable in one rotary direction without op-
erating the said contact, a cover for parts of
the device, means exterior to the cover for
indicating the position of the rotary contact
sald indicating means being attached to the
said handle and carried thereby, and means
an angle to the plane of rotary
movement of the said contact for positioning
the said indicator relatively to the said rotary
contact. | -

33. In a circuit-controlling device, a suit-
support, an electrical® contact carried
thereby, a second contact rotating about an
aX1s to coOperate with the first-mentioned

for actuating said
second contact with snap.movements, an op-

- erating-handle and a circuit-indicating means

25
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- ble in

operatively connected with the device, said
handle threading onto said connections and
removable therefrom and normally rotatable
in one direction without operating the said
movable contact, a stop for positioning said
Indicating means, another stop carried by

sald device and extending through a plane in-

which the said first stop rotates and engaging
the said first stop, the engagement of said
Stops acting to position the indicator on its
connections and thereby to determine and in-
dicate accurately the position of the movable
contact actuated through such connections.

34, In a circuit-controlling device, a suit-
able support, an electrical contact carried
thereby, a second contact rotating about an
axis to codperate with the first-mentioned
contact, means wherehy the device may be
operated, said means being normally rofata-
one direction without operating said
second contact, indicating means, and means
for positioning the said indicating means,

- said positioning means including a part hav-

45
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operated, said means being

g an inclined bearing-surface and a screw-
thread for holding said positioning means in
a predetermined position. - s .

35. In a eircuit-controlling device, a suit-
able support, an electrical contact. carried
thereby, a second contact rotating about an
axis to cooperate with the first-mentioned
contact, means whereby the device may be

ble in one direction ‘without operating said

second contact, indicating means having nor-
mal retary movement independent of the

sald rotary contact, and means for position-
ing the said indicating means, said position-

device and normally

normally rotata- |

- 885,074

‘Ing means including an inclined bearing-sur-

face. - |
36. In a circuit-controlling device, a suit-~
able support, an electrical contact carried
thereby, a second contact rotating about an
ax18 to codperate with the first-mentioned con-
tact, means whereby the device may be oper-
ated,said means being normally rotatable in
one direction without operating said second
contact, indicating means having normal ro-
tary movement independent of the said rotary
contact, and means for positioning the said
indicating means, said positioning means in-
cluding a bearing-surface inclined relatively
to the plane of movement of the movable con-
tact. | ‘

37. In a circuit-controlling device, a suit-
able support, an electrical contact carried
thereby, a second contact rotating about an

6o
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ax1s to colperate with the first-mentioned .

contact, means whereby the device may be
operated, said means being normally rotata-
ble in one direction without operating said
second contact, indicating means, means for
positioning the said indicating means, and
yielding means for urging the said indicator
Into a predetermined position. -
38. In a circuit-controlling device, a suit-
able support, an electrical contact carried
thereby, a second contact rotating about an
ax1s to codperate with the first-mentioned
contact, means whereby the device may be
operated, said means being normally rotata-
ble in one direction without operating said
second contact, indicating means, means for
positioning the said indicating means, said
positioning means including an inclined bear-

30
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Ing-surface, and yielding means for urging

the said positioning means into g predeter-
mined position. . _ _,
39. In a circuit-controlling device, a suit-
able support, an electrical contact carried
thereby, a second contact rotating about an
axis to codperate with the first-mentioned
contact, an operating-handle, said handle be-

ing normally rotatable in one direction with-

out operating said second contact, and means
for positioning thesaid operating-handle rela-
tively to the movable contact, said position-
ing" means including a bearing-surface in-
clined relatively to the plane of movement of
the movable contact. |

St. Louis, Missouri, October 6, 1904.

JULIUS K. LUX.

Witnesses: |
Gro. X. RUEGGER,
A. W. Warp.
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