
Aug. 9, 1949. W. C. FURNAS ETAL 2,478,690 
ROTARY REVERSING SWITCH 

Filed Dec. 9, 1946 2 Sheets-Sheet 

F3 SAH Zia. 2 2Z-SSNYaN' Za. 2. /7 SNSN W5 NSN SNN E.T." N 7. WV. N." 

Zoroaz INVENTORS 
By 6 (42&acas 

&zée/2%zée 

  

  

  

  

    

  

  



Aug. 9, 1949. W. C. FURNAS ET AL 2,478,690 
ROTARY REVERSING SWITCH 

Filled Dec. 9, 1946 
2 Sheets-Sheet 2 

INVENTORS 
Z066favaraa/ 
BYégé (12ccAa 

$226e/&$224e/ 
1777.7%at/V2: AS 

  

  



Patented Aug. 9, 1949 

UNITED STATES 

2,478,690 

PATENT OFFICE 
2,478,690 

ROARY REVERSING SWITCH 
William C. Furnas, Batavia, and Edward L. 

Rucks, Aurora, Ill., assignors to Furnas Electric 
Company, Batavia, Ill., a corporation of Illinois 

Application December 9, 1946, Serial No. 715,012 
(C. 200-) 4. Claims. 

1. 
Our invention relates generally to improve" 

ments in the manufacture of electric switches, and relates more specifically to improvements in 
the construction and operation of rotary revers 
ing switches for controlling various types of elec 
trical equipment. 
The primary object of the present invention S 

to provide an improved rotary reversing switch 
which is simple in construction, highly efficient 
in operation, and flexible in its adaptations. 
Some of the more important specific objects of 

the invention are as follows: 
To provide an exceedingly compact and durable 

rotary reversing switch assemblage which is 
adapted for diverse uses to control either direct 
or alternating current electrical apparatus. 
To provide an improved reversing Switch unit 

in which the fixed and movable contacts are most 
effectively insulated against possible short circuit 
ing, and which may be conveniently mounted in 
various positions so as to meet varying condi 
tions. 
To provide a sturdy rotary switch wherein the 

contacts are quickly and effectively engaged and 
disconnected with a wiping Snap action, and 
which may be operated for a long period of time 
ithout necessitating renewal of partS. 
To provide a simple switch assembly of the 

rotary reversing type, all parts of which are 
readily accessible for inspection, and which may 
also be quickly assembled or dismantled. 
To provide an attractive rotary reversing Switch 

which may be manufactured of durable materials 
and sold at moderate cost, and which is eSpe 
cially adapted for use in controlling the opera 
tion of various types of electric motorS and other equipment. 
To provide an improved electric switch assen 

blage comprising relatively few simple but sturdy 
parts which may be readily associated with each 
other to produce a safely manipulable switch. 
These and other specific objects and advan 

tages of the present invention will be apparent, 
from the following detailed description. 
A clear conception of the features constituting 

our present improvement, and of the mode of 
constructing and of utilizing a typical rotary re 
versing switch embodying the invention, may be 
had by referring to the drawings accompanying 
and forming a part of this specification wherein 
like reference characters designate the same or 
similar parts in the various views. 

Fig. 1 is a top plan view of a typical rotary 
reversing Switch having the contacts open and 
upper parts removed, this switch being adapted 
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2 
for either direct current, or one, two or three phase usage; 

Fig. 2 is a longitudinal partial section through 
the entire rotary reversing switch assemblage of 
iig. 1, showing two cooperating fixed and nov 
able contacts in closed position and also having 
Inost of the fixed contacts omitted for the sake 
of cleariness, and the section having been taken 
rather irregularly through one set of contacts on 
One side of the casing axis and through a corner 
of the casing on the opposite side of this axis; 

Fig. 3 is a bottom view of the improved switch 
unit of Figs. 1 and 2; 

Fig. 4 is a transverse section through the same 
Switch assembly, taken along the line 4-3 of Fig. 2; 

Fig. 5 is a combined bottom view and internal 
connection diagram showing forward and reve'ss 
positions of the connections at the left and right 
Sides beneath the bottom view, and also showing 
the Switch in open position between the dia grams; 

Fig. 6 is a side elevation of the assembled switch. Showing one method of mounting the same upon a panel; 
Fig. 7 is another side elevation of the switch 

unit showing a different mode of mounting; 
Fig. 8 is a modified arrangement of movable 

contacts adapted to be utilized in the switch; 
Fig. 9 is a further modified movable contact, structure; 
Fig. 10 is another modified type of movable contact assemblage; and 
Fig. 11 is still another modified arrangement of 

the movable contacts. 
While the invention has been shown and de 

Scribed herein as being advantageously applicable 
to a relatively small and compact rotary reversing 
Switch, it is not our desire or intention to unnec 
essarily restrict the scope or utility of the in 
proved features by virtue of this limited typical 
embodiment. 

Referring to the drawings, the typical rotary 
reversing Switch shown therein, comprises in gen 
eral a unitary main body or casing 4 having 
approximately Square transverse external cross 
Section and being provided with a hollow circular 
interior spanned by a fixed contact supporting 
Web. 5 having a central bearing hub 6 and also 
having an annular series of six openings f ad 
jacent to the casing wall; a closure cover 8 co 
acting with an end of the casing 4 and having 
an annular flange 9 Snugly fitting the circular 
casing interior, while its central portion is pro 
vided with a bearing bore 20 disposed in axial 
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alinement with a bearing socket 2 formed in the 
fixed casing hub 6, the cover 8 also having 
therein a lobular pocket 22 adjoining the bore 
29; a unitary movable contact supporting rotor 
24 confined between the casing hub 6 and COWel' 
8 and having a cylindrical projection 25 at one 
end journalled for rotation in the cover bore 25 
and also having radial lobes 26 oscillatable with 
in the pocket 22, while its opposite end is provided 
With a circular recess 2 and the center of the 
rotor 24 is pierced by a square hole 28; a rotor 
supporting shaft 29 having a square medial por 
tion snugly fitting the hole 28 while one of its 
protruding ends 30 is cylindrical and is journalled 
for rotation in the fixed hub socket 2, and its 
opposite protruding end 3 f is square and provided 
with a threaded socket 32; a manipulating handle 
34 having a grip knob 35 and a pointer 36 radiat 
ing from opposite sides of a central hub provided 
with a reenforcing plate 37 and which is Secured 
to the square shaft end 3 by means of a Screw 38 
coacting With the socket 32; a series of six resili 
ent fixed contacts 39 secured to the casing Web 5 
by bushings 40 and each having a V-shaped cont 
tact portion 4f extending through and beyond an 
adjacent web opening f ; arcuate sets of rigid 
movable contacts 42 firmly embedded in the rotor 
24 and being provided with contact notches 44 
cooperable with the V-shaped rigid top portions 
4 of the adjacent fixed contacts 39; and two pairs 
of screws 45, 46 for interconnecting the casing 4 
and cover 8 and for attaching the switch assen 
bly to a panel 4 or other support. 
The main casing or body f4 is preferably formed 

of molded electrical insulation such as plastic and 
has the contact supporting web fi formed integral 
With its outer Wall while the central rotor Support 
ing hub 6 is also formed integral with the web 5; 
and the web 5 and hub 6 may also be reenforced 
by radial ribs 48 formed integral therewith and 
disposed between the openings of the Web. 
The closure cap or cover 8 together with its 
integral annular flange 9 is also preferably 
formed of molded electrical insulating material, 
and this cover 8 may be provided on its outer 
exposed surface with suitable indicia, with which 
the handle pointer 36 is cooperable to designate 
off, forward and reverse settings of the handle 34, 
in a well known manner. The cover 8 may also 
be provided with a small peripheral projection 49 
adapted to coact with a similarly shaped notch 
formed in the adjacent end of the casing 4, in 
order to insure proper initial assembly of the 
casing and cover; and the cover flange 9 should 
be of sufficient length to permit panels 47 of 
varied and considerable thickness to be inserted 
between the casing 4 and cover 8 as shown in 
Fig. 6 without openly exposing the contacts, and 
to also maintain safe electrical spacing between 
the contacts and the panel 47. The two diago 
nally opposite fastening screws 45 which directly 
unite the cover and casing, are of less length 
than the other two screws 46, and the latter should 
be long enough to project outwardly beyond the 
end of the casing 4 remote from the cover 8 a. 
considerable distance as clearly indicated in Figs. 
6 and 7. The protruding ends of the long Screws 
fe S are threaded for the reception of clamping nuts. 
58, but these threaded projecting screw ends may 
also be utilized to clamp the casing 4 and cover 
E3 to any other type of Support Such as another 
casing or housing, or the like. - 
The switch rotor 24 together with its bearing 

portion 25 and lobes 26, are likewise preferably 
molded of electrical insulating plastic material 
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4 
or the like, so as to provide a unitary structure, 
and the arcuate movable contacts 42 are formed 
of metal being firmly embedded within the rotor 
during the molding operation with their notched 
portions 44 accurately centralized relative to the 
rotor axis and projecting slightly from the rotor 
periphery, as depicted in Figs. 1 and 2. The inte 
gral lobes 26 of the rotor 24 are adapted to lie and 
Oscillate Within the cover pocket 22 when the 
parts have been properly assembled; and the por 
tion of the rotor 24 nearest the casing web 5 is 
enlarged in diameter and provided with a Series 
of indexing notches 5 located midway between 
the successive movable contact notches 44 and 
with which the resilient V-shaped portions 4 of 
the adjacent fixed contacts 39 are engageable 
When the handle 34 is in off or neutral position, 
See Figs. 1 and 2. These indexing notches 5 are 
preferably located considerable distance away 
from the zone of engagement of the contact por 
tions g and notches 44 in order to avoid destruc 
tion of the indexes by possible arcing and Wearing 
of the contacts. The central rotor Supporting 
shaft 29 is preferably formed of durable metal, 
and should be pressed into the square central 
rotor hole 28, and a C-shaped washer 52 Snugly 
engages the shaft 29 adjacent to the cylindrical 
bearing portion 30 and within the recess 2 in a 
manner whereby the rotor body is maintained 
properly spaced from the supporting or bearing 
end of the shaft 29. It is to be noted that the 
rotor 24 is thus journalled for rotation or OScilla 
tion in two ample bearings located at opposite 
ends of the rotor, one bearing being provided by 
the cover bore 2 and the other being likewise 
provided by the casing socket 2. 
The rotor manipulating handle 34 is again pref 

erably formed of electrical insulating plastic or 
the like, except for the reenforcing bar or plate 
3 which is preferably formed of metal and firmly 
embedded. Within the handle during the molding 
operation, and the handle hub has a pocket there 
in which is cooperable with an annular lip on 
the cover 8 to provide a close-fitting labyrinth 

5 seal. This plate 3 is provided with a square open 
ing which is snugly cooperable with the square 
end portion 3 of the shaft 29, and the Screw 38 
serves to detachably attach the handle 34 to the 
shaft end 3 in an obvious manner. Due to the 
square formation of the shaft end 3, the manip 
ulating handle 34 may be applied thereto in vari 
ous positions relative to the shaft axis; and the 
radial rotor lobes 26 which coact with the cover 
pocket 22 serve to limit the extent of oscillation 

5 or swinging of the handle 34 so as to positively 
stop the rotor 24 in forward and reverse posi 
tions. When the rotor 24 is positioned as shown 
in Figs. 1, 4 and 5, the movable contact projec 
tions 42 are disposed between the W-shaped rigid 
top portions 4 of the adjacent fixed contacts 39, 
and the switch is then in neutral or off position; 
but when the handle 34 is swung into either for 
ward or reverse position as determined by the 
lobes 26, then the movable contact projection. 

i5 notches 44 will be snugly engaged by the adjacent 
W-shaped portions 4 of the fixed contacts 39 as 
clearly indicated in Fig. 2 and in the diagrams of 
Fig. 5. The fixed contacts 39 which are fastened 
to the casing web 5 by means of the threaded 
bushings 48, are adapted to be connected to vari 
ous types of electrical equipment and apparatus 
by means of conductor attaching screws 53, and 
the conductors may be conveniently introduced 
into the switch casing through the open end 
thereof remote from the closure cover 8. 
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The mounting of the resilient fixed contacts 39 
and the elongated formation of the V-shaped end 
portions 4 thereof so that these ends will ent 
gage both the movable contact notches 44 and 
the intervening rotor notches 5 positively and 
with a snap action, while still preserving desirable 
wiping action at the contacts, is an important fea 
ture of our invention. The elongation of these 
V-shaped fixed contact portions 8 also enables 
them to function effectively even in cases where 
panels 47 of different thickness are inserted be 
tween the main casing 4 and cover 8; and the 
resilient portions of the stationary contacts 39 
which connect the V-shaped portions 4 with 
the bushings 40, are of sufficient length and resili 
ency to maintain the contact portions A approxi 
mately parallel and to constantly resiliently urge 
these portions against the rotor 24 at all times 
With considerable pressure. 
While the arcuate movable contacts 42 shown 

in Figs. 1 to 5 inclusive, are especially adapted for 
use in ordinary electrical systems in order to ob 
tain forward and reverse movement of a motor or 
the like, various other movable contact arrange 
ments for special systems are also made possible fixed contacts secured to said web entirely within with our improved switch assembly, by merely 
substituting rotors 24 having other formations 
of movable contacts embedded therein, as shown 
in Figs. 8, 9, 10 and 11. In Fig. 8, the movable 
contact assembly consists of three identical arcu 
ate movable contacts 62 each having two contact 
notches 44; while in Fig. 9 a single arcuate now 
able contact 72 having two diametricaily oppo 
site contact notches 44 is illustrated. In Fig. 10 
the movable contact assemblage coin prises two 
identical movable contacts 82 disposed dial inetri 
cally opposite each other and each provided with 
two contact notches 44; whereas in Fig. 11 two 
movable contacts 92 of different length are uti 
lized, one of these having only two contact notches 
44 while the other has three such notches. These 
various movable contacts 42, 62, 72, 82, 92 may be 
employed in standard rotors 24 which are coop 
erable with all other elements of the improved 
switch assemblage previously described, thus pro 
viding extreme flexibility in adaptation and use of 
the improved unit in connection with both stand 
ard and special alternating and direct current 
electrical systems. 
The normal use of the improved switch should 

be clearly apparent to those skilled in the art, 
from the foregoing description of its specific con 
struction, and it should be noted that the present 
invention provides an improved rotary reversing 
switch which is in fact, simple in construction, 
efficient in operation, and adapted for diverse uses 
to control various types of electrical equipment 
and apparatus. The improved switch assembly 
while being exceedingly compact and durable, has 
all parts thereof effectively insulated against 
short circuiting and possible danger, and the vari 
ous insulating elements may be readily molded of 
attractive plastic insulating material to produce 
a highly aesthetic but practical assemblage. The 
various parts of the mechanism are also sturdily 
constructed with ample Supporting bearings for 
the rotor, but the parts may be quickly and con 
veniently assembled or dismantled and mounted 
upon panels or other supports in diverse positions 
so as to meet varying conditions. The improved 
formation of the handle 35 with an annular 
pocket snugly cooperating with an annular lip 
on the adjacent cover 8, protects the internal 
mechanism against possible oil or water seepage, 
by providing a labyrinth packing around the rotor 
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6 
supporting shaft 29, and the typical Switch unit 
shown is adapted to be utilized in either direct 
current, or alternating current single or multiple 
phase electric circuits. All parts of the switch 
unit are also readily accessible for inspection and 
installation, and may be manufactured at moder 
ate cost; and the improved rotary reversing 
switch has proven highly satisfactory and Suc 
cessful in actual use. 

It should be understood that it is not desired 
to limit this invention to the exact details of 
construction or to the precise mode of use, herein 
shown and described, for various modifications 
within the scope of the appended claims may 
occur to persons skilled in the art; and it is fur 
ther contemplated that various specific descrip 
tive terms used herein be given the broadest 
possible interpretation consistent with the dis 
Closure. 
We claim: 
1. An electric switch comprising, a tubular 

casing formed of insulating material and being 
divided by an integral internal Web into two 
segregated end chambers, an annular Series of 

one of said chambers and projecting through re 
stricted openings in the Web into the other cham 
ber, a closure coyer foi said other chamber formed 
of insulating material and having an integral 
tubular flange slip-fitting the interior of said 
casing, and a rotor formed of insulating material 
and being journalled for rotation in said cover 
while confined within said other chamber, said 
rotor having movable contacts embedded therein 
and cooperable With Said fixed contacts within 
said cover flange and also having indexing notches 
cooperable With said fixed contacts remote from 
Said movable contacts, 

2. An electric SWitch comprising, a casing, an 
annular series of resilient fixed contacts mounted 
within said casing and each having a V-shaped 
Contact portion, a rotor mounted within said 
casing and having an annular series of rigid mov 
able contacts each provided with a similarly 
V-shaped notch formed for extensive Surface en 
gagement With only One of said V-shaped fixed 
contact portions during establishment of each 
Successive electric circuit, and means for effect 
ing step-by-step rotation of said rotor relative 
to said casing. 

3. An electric Switch comprising, a casing, an 
annular Series of resilient, fixed contacts mounted 
Within Said casing and each having a V-shaped 
contact portion, a rotor mounted within said 
Casing and having an annular series of rigid 
novable contacts each provided with a central 
similarly V-shaped notch and arcuate contact 
portions on opposite sides of each notch, said 
arcuate movable contact portions being engage. 
able with the V-shaped portions of Said fixed 
contacts before the latter enter into extensive 
surface engagement with the V-shaped notches, 
and means for effecting step-by-step rotation of 
Said rotor relative to said casing. 

4. An electric switch comprising, a casing, an 
annular series of resilient fixed contacts mounted 
Within said Casing and each having a V-shaped 
contact portion, a rotor mounted within said 
Casing and having an annular series of rigid 
movable contacts each provided with a similarly 
W-shaped notch engageable with only one of said 
W-shaped fixed contact portions during estab 
lishment of each successive electric circuit, said 
rotor also having thereon an annular series of 
insulated indexing V-notches spaced laterally 
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