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This invention relates to electrical switches and 
more particularly to improvements in the con 
struction and operation of such switches. 
My invention has especial relation to and is 

herein illustrated and described in connection 
with multiple-point multiple-throw Snap 
switches, but it will be understood that no un 
necessary limitation of my invention to this type 
of switch is intended as many of the features 
of my invention may be advantageously en 
ployed in other types of switches. 

Multiple-throw Snap switches have a wide field 
of application. They are, for instance, employed 
sin high voltage power circuits as well as in low 
level audio circuits such as in Oscillation ampli 
flers and Other Communication devices. In some 
instances of these applications, it is highly im 
portant that the switches be well insulated and 
well shielded against shock to the operator, and 
that they have a fast action to avoid undue arc 
ing at their contact points; in other instances, it 
is of prime importance that the switches make a 
reliable positive contact at their points without 
bouncing, and that they have a low capacity be 
tween their circuit elements and still be small in 
overall size. It is an object of my invention to 
provide a switch which is particularly well suited 
to these widely different applications. 

It is another object to provide a switch in a 
completely shielded form which is easy to ad 
just and wherein the parts are readily remov 
able for replacement or repair. 
Other objects are to provide a compact con 

struction of a switch which is adapted for easy 
mounting and wherein the parts are cheap to 
manufacture and easy to assemble. 

Multiple-point multiple-throw snap switches 
are of a kind wherein a progressive actuation of 
the switch mechanism will cause the movable con 
tact member of the switch to be moved with a snap 
action through intervals into successive switch 
positions. In this kind of switch, the latch for 
catching the movable switch contact member in 
its respective positions must be carefully designed 
or else it may fail to operate and cause the mov 
able switch contact member to Overshoot the 
position at which it is to be stopped. In the 
present invention this possible misoperation of 
the switch is prevented by the provision of a 
latch of an improved construction for the switch. 

It is accordingly an object of my invention to 
provide an improved latch for a multiple-throw 
snap switch which is positive and dependable in 
its action and well-nigh foolproof against mis 
Operation. 
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Another object of my invention lies in the pro 
vision of an improved construction and arrange 
ment of a snap mechanism for a multiple-throw 
switch wherein the latch members are moved 
into latching relationship during the travel of the 
movable switch contact member from one switch 
position to the next. 

It is another object to provide a latch arrange 
ment the release of which at one switch posi 
tion automatically renders the same effective at 
the next succeeding switch position. 
Another object is to provide a latch arrange 

ment having cooperating latch members which, 
upon a progressive engagement thereof, are ren 
dered effective at successive switch positions, 
Other and allied objects and features of my 

invention lie in the combinations of elements and 
arrangements of parts herein disclosed and will 
be apparent from the following description and 
the appended claims. 

In the description of my invention reference is 
had to the accompanying drawings, of which: 

Figure is a view in elevation of a three-posi 
tion (i.e., double-throw) snap switch constructed 
in accordance with one embodiment of my inven 
tion, a portion of the front half of the housing 
being however broken away for the better illus 
tration of the interior parts of the switch, and 
the switch parts being shown in the positions 
which they occupy when the switch is in its in 
termediate position; 

Figure 2 is a view similar to Figure but show 
ing the switch parts in the relationship which 
they have to one another when the switch is in 
one of its terminal positions, the front half sec 
tion of the housing however being largely re 
moved and the switch stack assemblies appearing 
in section on the line 2-2 of Figure 5; 

Figure 3 is a vertical section taken substantially 
on the line-3 of Figure l; 

Figure 4 is a horizontal section taken through 
the top portion of the switch substantially on 
the line 4-4 of Figure 6; 

Figure 5 is another horizontal section taken 
however through the lower portion of the Switch 
substantially on the line S-S of Figure 2; 

Figure 6 is a fragmentary view similar to Fig 
ure 2, showing the switch mechanism in a par 
tially actuated condition; 

Figure 7 is a top horizontal sectional view taken. 
on the line 7-7 of Figure l; 

Figure 8 is a vertical sectional view taken on 
the line 8-8 of Figure 2: 

Figure 9 is an internal view of the lower por 
tion of one of the sections of the housing; 

  



2 
Figure 10 is a fragmentary sectional view illus 

trating the mode of adjusting the contact springs 
of the Switch; 

Figure 11 is a sectional view taken substantially 
on the line -l of Figure 10; 

Figure 12 is a vertical view of a second embodi 
ment of my invention, the front housing section 
of the embodiment being removed and parts 
thereof being in section substantially on the 
line f2-2 of Figure 14; 

Figure 13 is a vertical sectional view taken Sub 
stantially on the line 3-3 of Figure 12; 

Figure .14 is a horizontal Sectional view taken 
substantially on the line 4-4 of Figure 12; and 

Figure 15 is an exploded view of a switch stack 
assembly as in accordance with the present in 
vention. 

Reference being had to Figures 1 through 11 
there will be seen an embodiment of my invention 
having a frame or housing comprising two iden 
tical sections . These sections are substantial 
ly in the form of rectangular shells made for 
example of a suitable material such as zinc and 
formed as by die casting. The sections are 
aligned with one another by means of dowel pins 
?' in one of the sections which engage holes '' 
in the other of the sections. When the sections 
are assembled they form a housing which is open 
at the bottom and provided with a threaded tu 
bular neck 2 at the top. The neck 2 is employed 
as a means to hold the housing sections together 
at the top, it being made-up of two semicircular 
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portions 2' which are integrally formed on the 
respective housing sections and held together by 
a nut 3. The neck also serves as a means for 
mounting the switch on an apertured support or 
panel 4 shown in Figure 2, it being extended 
through the Support and secured thereto by a nut 
5 threaded on the outer portion of the neck. (As 
is hereinafter explained, this neck also provides 
the opening in the housing through which the 
switch-operating lever projects.) The housing 
sections are clamped together at the bottom by 
a bolt 6 and nut 7 as is shown in Figure 5. This 
bolt passes through interior apertured bosses 8 
in the housing sections, which serve to guide the 
bolt through the housing sections in the assem 
bling of the switch. The head 6' of the bolt, 
and the nut 7, are each received in recesses 9 so. 
as not to project beyond the contour of the 
housing. 

In the lower part of the housing there are pro 
vided two switch stack assemblies O which are 
respectively mounted on opposite sides of the 
clamping bolt 6. These stack assemblies each 
comprise two sets of switch contact members 
arranged to effect a double-pole double-throw 
Switch action, there being two centrally located 
Switch pole members -the movable switch con 
tact members hereinbefore referred to-and two 
pairs of Outer semi-stationary switch contact 
members 2 which are held in line with the cen 
tral pole members f respectively. These switch 
members and 2 are held in cantilever fashion 
between insulating blocks as in the manner illus 
trated in Figure 15. The outer ones of these in 
Sulating blocks are identical in shape and are 
each referred to as f3; these blocks have recesses 

in their inner faces which extend through the 
blocks from top to bottom. At the center of the 
recesses, however, there are provided bosses 5. 
The semi-stationary contact members 2 fit these 
recesses at Opposite sides of the bosses 5 and are 
provided with arcuate notches 6 which are en 

2,885,110 
gaged by the sides of the bosses; this engagement 
serves to hold the switch members from longitu 
dinal displacement in relation to the stacks. For 
purposes of standardization of parts, to permit 
the contact members 2 to be used interchange 
ably at the sides of the Switch stack assembly, the 
contact members may be provided with a notch 
f6 in each edge thereof, as is shown in Figures 8 
and 15. Between the central and outer switch 
contact members if and f2 there are provided two 
insulating blocks T and 8. The faces of these 
intermediate blocks which are adjacent to the 
outer blocks 3 are identical in shape and formed 
to fit the recesses f4, the faces each having cen 
tral holes 9 to receive the bosses 5 when the 
blocks are clamped together (see Figures 5 and 
15). The two intermediate blocks T and 8 
filt one another at their adjacent faces in the 
same way as that in which they fit the outer 
blocks 3. For instance, the intermediate block 

is provided with a recess 4 and central boss 
f5 and the other block 8 is centrally apertured 
to receive the boss and shaped to fit the recess, 
the block 8 thus having its aforementioned cen 
tral hole 9 extending therethrough and having 
its opposite faces similar in shape. Between the 
intermediate blocks are clamped the pair of 
Switch pole members , they being disposed in 
the recess 4 of the block 7 at opposite sides of 
the boss 5 of this block and also provided with 
notches 6 to engage this boss as for the reason 
above explained. These blocks may be conven 
iently formed by molding and may be made of 
any Suitably moldable insulating material. 
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The Switch stack assembly above described is 
clamped together by means of two end plates 20 
and 2 and a bolt 22 which passes centrally 
through one of the plates and threads into the 
other. The bolt 22 passes centrally through the 
insulating blocks by way of apertures 23 in the 
bosses 5, and the end plates are received in de 
pressions 24 provided in the outer faces of the 
insulating blocks 3 to locate the plates accurate 
ly in the switch stacks. 
In the Switch stack assembly here described, 

each Switch contact member is embraced by the 
Cooperating insulating blocks and is firmly held 
in place against both lateral and longitudinal 
displacements. Moreover, each is fully insulated 
from the clamping bolt 22 through the medium of 
the bosses 5 of the insulating blocks. Since 
these insulating bosses are integrally provided on 
the insulating blocks, the number of parts of the 
stack assembly is reduced; further, the provision 
of a clamping means wherein the clamping bolt 
is not passed through the switch members, per 
nits the Switch members to be made quite nar 
row. This reduction in parts and avoidance of 
the necessity for threading the switch contact 
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nenbers on the clamping bolt greatly simplifies 
the assembling of the stack. 
The Switch contact members i? and 2 are in 

the form of flat springs which are made of any 
Suitably conductive and resilient material. In 
the case of the switch pole members , these 
Springs serve merely as hinges since the members 
are each held rigid along their free lengths by 
a pair of bars 30 which are secured to the Springs 
through rivets 3. The upper end portions 32 
of these bars are offset from each other so as to 
form Sockets 32 for effecting a coupling of the 
pole members with the switch-operating means. 
as is hereinafter described; furthermore, these Offset upper-end portions 32 are adapted to form 
the contact points for the pole members and are 
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for this purpose faced with layers 30' of a suit 
able contact material such as silver. The Outer 
contact members 2 are each provided with con 
tact points f2' mounted in position for contact 
with the respective switch pole members. The 
positioning of the outer contact members 2 and 
thus the spacing between the pairs of cooperat 
ing contact points, is controlled by respective 
stop members 33 for the outer switch contact 
members. These stop members are clamped in 
the stack assembly against the inner sides of the 
outer switch pontact members, and like the switch 
contact members if and 2, are provided with 
notches 6 which engage the bosses 5 of the 
insulating blocks to hold the stop members from 
longitudinal displacement. The semi-stationary 
contact members are biased inwardly against 

engage the sides of 

O 
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the respective stop members and the latter are 
made of a dead-soft (i. e., ductile) material so 
as to be capable of being readily bent into de 
sired positions. For instance, in Figures 1 and 2 
the stop member 33a on the left has been bent in 
wardly sufficiently to allow the contact point 2a" 
to make contact with the opposing member if 
not only in the left but also in the central switch 
position. 

In the sides of the housing sections, at the 
place where the outer or semi-stationary contact 
members 2 and respective stop members 33 
emerge from the switch stacks, there are pro 
vided circular openings. 37. These openings are 
adapted to receive a tool for adjusting the con 
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lugs 33, and the Switch pole members are 
provided with separate lugs 34 which are clamped 
in the stacks against these members, all of these 
lugs projecting below the stacks as shown. The 
lugs 34 are also held against longitudinal dis 
placement by notches 6 provided therein which 

the bosses 5 of the insulat 
ing blocks. . . . . . . . . . . . - - - - 

The switch stacks (the 'stack assemblies to 
hereinbefore described) are removably mounted 
in the lower portion of the switch housing in posi 
tions at the sides of the interior bosses. 8. The 
end plate 20 has extensions 20' beyond the sides 
of the stacks, but the other end plate 2 is sub 
stantially flush with these sides, as is shown in 
Figure 5. In the interior walls of the housing 
sections are grooves 35 into which the plate ex 
tensions 20 filt and at the sides of the bosses 8 
are shoulders 36 against which the ends of the 
plates 2 abut. These grooves 35 and shoulders 
36 run down through the bottom of the switch 
housing to permit the stacks to be slid into and 
out of the housing. To retain the stacks in the 
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housing, the plates 2 are provided with projec 
tions 2 and the shoulders 36 with notches 36 
to fit these projections (see Figures 3 and 9). 
The width of the plates 2 is such that when the 
housing sections are clamped together the shoul 

: ders 36 will bear against the ends of these plates 
30 and firmly hold the stacks in place. The engage 

ment of the extensions 20 of the plates 20 with 
the grooves 35 serves to effect a straight align 

tact members 2 and to guide this tool into en 
gagement with these members. A suitable ad 
justing tool for this purpose, which is shown in . 
Figure 10 as 38, has an end portion 38 provided . 
with an open slot 39 so that it may engage the 
respective pairs of contact members f2 and stop' 
members 33 of the stack; also, the tool has a 
shoulder 38' near the end thereof which is adapt 
ed to abut against the switch housing as the 
tool is inserted in the openings 3T, to limit the 
distance of insertion of the tool. Thus, to ad 
just the spacing between any particular, set of 
contact points, or to set a stop member 33 so 
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that its contact member 2 will make contact also ... 
in the central switch position, the tool is inserted . 
into the desired one of the openings 37, is turned 
until the slot 39 is aligned with the pair of con 
tact and stop members adjacent to that one 
opening and is then further inserted into the 
opening until the shoulder 38' abuts against the 
switch housing, after which the tool is suitably 
turned to effect the desired adjustment. To per 
mit observation of the contact points during such 
adjustment, there are provided windows 40 in 
the housing sections at the points as shown in 
Figures 1 and 2. As the stop member 33 and 
contact member 2 are bent in this way, the 
contact member 2 will be placed into a new 
position determined by the amount of permanent 
set given to the stop member. Since the stop 
members are made of a ductile material, and the 
contact members are made of a spring material 
whose elastic limit is not exceeded by the bend 
ing operation, the new position of the contact 
member may be very accurately determined. 
Also, the contact pressure, which is determined 
by the degree of loading or biasing of the switch 
member 2 against its stop, will remain substan 
tially unchanged. 
In order that soldering will not have to be 

done to the springs of the contact members 
and f2, to make the lead connections to the 
switch, the stop members 33 are provided with 

50 

ment of the switch stacks within the housing. 
As so arranged, the stacks are held firmly in place 
but are readily rendered removable merely by 
loosening the clamping bolt 6 and spreading the 
housing sections slightly apart, . . .''. 
The operating means for the switch comprises 

an operating or control lever 46 and a snap mech 
anism 4.2. The lever 46 extends through the 
neck 2 of the housing and has a pin 47 secured 
thereto which is pivoted at its ends in recesses 
2'' provided in the neckportions 2 (see Figure 
3). The snap mechanism, 42 is of a unitary con 
struction and is movably mounted in the top 
portion of the housing, the mechanism having 
a bottom plate 4 of rectangular shape which 
slides at its sides in-grooved members 43 inte 
grally formed on the housing sections. Secured 
to the bottom of the plate 4f by rivets 45 is a 
bracket-shaped member 443 having two down 
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wardly extending lugs 44, this member being . 
formed as by molding, from a suitable insulating 
material. The lugs 44 of this member pivotally 
engage the sockets 32 of the switch pole members 

to couple the snap mechanism thereto. In the 
actuation of the snap mechanism, the plate 4 
is moved along the grooved members 43 trans 
Versely of the housing and this movement is 
transmitted to the switch pole members it to 
Operate the switch into its respective positions. 
The Snap mechanism 42 comprises a bracket 

48 which is secured to the top of t plate 4 by 
the aforementioned rivets 45, the bracket being 
considerably narrower than the plate and having 
laterally extending lugs 49 at its central portion 
through which the rivets 45 pass (see Figures 4 
and 6). The legs 48 of the bracket extend up 
from the plate 4 and are bridged at the top by: 
a yoke 50 which has a slot 5 lengthwise thereof. 
Between the yoke and the bracket there are two 
pins 52 the outer portions of which extend slida 
bly through apertures 53 in the legs 48 of the 
bracket 48. On the inner end of these pins are 
heads 54 which slide between the yoke and 
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bracket. The top and bottom portions 54" of 
these heads are reduced in width to fit the slot 

in the yoke at the top and to fit a slot 48' in 
the bracket 48 at the bottom, the engagement 
of the heads with these slots serving to hold the 
heads against lateral displacement. The lower 
end portion of the lever 46 extends down through 
the slot 5 in the yoke and carries a roller 55 
at its end which is held between the heads 54. 
Coiled about the pins between the heads thereof 
and the legs 48' of the bracket 48 are compres 
sion springs 58 which press the heads of the pins 
against the opposite edges of a stop member in 
the form of an I-shaped plate 57 which is clamped 
against the central portion of the bracket 48 by 
the rivets aforementioned. The width of this 
plate 57, at the place where the heads abut there 
against, is made substantially equal to the diam 
eter of the roller 55 in order that the roller may 
be normally held between the heads without play. 
By this construction the Spring pressed pins 52 
serve to yieldably couple the control lever 46 to 
the snap mechanism 42 and to normally confine 
the lever to a neutral (i. e., central) position in 
relation to the Snap mechanism. While the lever 
and snap mechanism may be displaced in either 
direction out of this neutral position, it will be 
seen that this can occur only through a compres 
sion of one or the other of the springs 56. 
The snap mechanism is normally held atched 

to the switch housing but is released by a pre 
determined displacement of the lever 46 out of 
its neutral position just mentioned, the particu 

"lar one of the springs 56 which is compressed by 
such displacement of the lever serving as the 
motive means to propel the snap mechanism with 
an impulse when the mechanism is released. The 
propelling of this mechanism with a snap move 
ment renders it particularly difficult to provide 
the mechanism with a positively acting latch. 
In the present instance, however, this difficulty 
has been effectively overcome by means of a latch 
arrangement which comprises a pair of unidirec 
tionally or one-way acting latches, one for each 
direction of movement of the switch pole mem 
bers, which latches are then respectively directed 
in the several directions of movement of these 
pole members. In such a latch arrangement, 
it will be seen that the cooperating latch members 
are permitted to move into engagement with one 
another during the travel of the movable switch 
members from one switch position to the next 
and that, as a result, a positive and dependable 
latch action is obtained. 
The latches of the snap mechanism in the pres 

ent embodiment comprise two similar U-shaped 
pawls 60 which overlie the plate 4 and straddle 
the opposite end portions of the bracket 48. 
These pawls pivot at their inner ends on the side 
edges of the lugs 49 of the bracket 48, the pawls 
being retained in such pivotal contact with the 
lugs by the cross extensions of the I-shaped plate 
57 which overhang the sides of these lugs. The 
pawls are torsionally biased upwardly by means 
of tension springs 6 which are connected be 
tween upstanding lugs 62 provided at the sides 
of the pawls near their inner ends. The outer 
ends of the pawls have abutment faces 60, which 
in order to reduce wear, are made as wide as 
possible by lateral extensions 63. These faces 
engage the teeth 64 of catch members 65 pro 
vided in the top four corners of the housing and 
formed integrally with the housing sections (Fig 
ures 2, 4, 6 and 8). These teeth are ratchet 
shaped and the pawls are inclined thereto to 
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form a pair of one-way acting latches; however, 
the two pairs of catch members at the opposite 
ends of the housing have their teeth oppositely 
directed, as shown in Figures 2 and 6, in order 
that the latches will, in their joint action, be effec 
tive in both directions of travel of the Snap mech 
anism. 
The pawls are selectively disengaged from the 

catch members by the lever 46 through the me 
dium of the pins 52. This disengagement occurs 
through a displacement of the lever out of its 
neutral position abovementioned, the particular 
pawl which is disengaged depending upon the di 
rection of this displacement. For instance, when 
the lever 46 is swung to the left, as is illustrated 
in Figure 6, the rightward one of the pins 52 is 
moved to the right and in relation to the plate 
4. When this pin has been so displaced a pre 
determined distance, the outer end thereof im 
pinges against the top central portion of the 
rightward one of the paws 60 and cams this pawl 
downwardly out of engagement with its respective 
catch members, whereupon the plate 4f is pro 
pelled to the right. As the plate or snap mech 
anism is so propelled the pin 52 is retracted from 
the pawl just released to permit the latter to re 
turn, under the influence of the springs 6, back 
into engagement with its associated catch men 
bers. In the movement of the snap mechanism 
from central to terminal switch positions, this re 
engagement with the catch members of the pawl 
last released is, in the present structure, of no 
importance as the Snap mechanism is stopped at 
its terminal positions by the abutment of the 
pawls or plate 4f against the ends of the housing 
(and since the Snap mechanism is stopped in its 
terminal positions in this manner the catch mem 
bers need each have only one complete tooth or 
two abutments as shown) ; however, in the move 
ment of the snap mechanism from terminal to 
central positions, the reengagement with the catch 
members of the pawl last released is relied upon 
to stop the mechanism. This reengagement is, 
however, insured in the present structure as the 
ratchet shape of the teeth of the catch members 
permit the released pawl to move back into en 
gagement with the respective catch members 
While the Snap mechanism is moving to central 
position. As the mechanism completes an in 
terval of travel the trailing pawl engages one or 
the other of the two abutments abovementioned 
to latch the mechanism against return movement. 

Since the Snap mechanism 42 and the stack 
assemblies O are provided as self-contained units, 
the assembly of the switch is very simply carried 
out. For instance, to assemble the switch, the 
lever 46 and the mechanism 4.2 are laid in place 
in one of the housing sections-the pivot 47 of 
the lever being inserted in the recess 2' of the 
housing neck portion 2' and the mechanism 42 
being laid With its plate 4 in engagement with 
the grooved member 43-and the other housing 
Section is put in place and secured to the first 
section by the collar 3 and the clamping bolt 6, 
the latter being however not tightened; the switch 
stack assemblies are now inserted into the bottom 
of the housing with the projecting edges of the 
plates 20 being brought into engagement with the 
grooves 35, and then the stack assemblies are 
pushed inwardly until the sockets 32' come into 
engagement with the legs of the bracket 44 and 
the projections 2 with the notches 36". The 
tightening of the clamping bolt 6 completes the 
assembly operation. 

In Figures 12, 13 and 4 there is shown a sec-. 
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ond embodiment of my invention which differs 
from the embodiment above described, principally 
in the arrangement of its switch-operating mech 
anism. (In the showing of this second embodi 
ment, those parts which are identical with the 
corresponding parts of my first embodiment are 
given the same reference characters and several 
parts which are slightly modified are given like 
reference characters with the addition of the let 
ter a, while other new parts are given new ref 
erence characters.) This second embodiment 
comprises two identical housing sections fa, dif 
fering from the sections only in the shape of 
their interior walls. The housing sections are 
clamped together at the bottom in the same way 
as before, and have the neck portions 2' embraced 
by the collar 3 to hold the sections together at the 
top. In the lower part of the housing there are 
provided the switch stack assemblies 0, the same 
being removably mounted in the manner herein 
before described. An adjustment of the Spacing 
between adjacent contact points is made by the 
tool 38 in the manner hereinbefore described, 
and inspection of the contact points is again had 
through windows 40 provided in the housing Sec 
tions, 
The snap mechanism of this embodiment in 

cludes a plate 70 of rectangular shape which is 
slidably mounted at its sides in grooved wall por 
tions integrally formed with the housing Sec 
tions. This plate is insulatedly coupled with the 
switch pole members if through the medium of a 
plate 78 of insulating material, which is slidably 
mounted below the plate 70, in grooved wall por 
tions T9 also integrally formed with the housing 
sections. These two plates are intercoupled by 
means of lugs 70' turned down from the sides of 
the plate TO into engagement with notches 
provided in the plate 18, and the plate 18 is coul. 
pled to the switch pole members by means of 
straight bars 30a. These bars are secured to 
the pole members by the rivets 3 (not shown) 
and engage apertures 78' provided in the in 
sulating plate. On these bar members 30a there 
are provided contact points for the switch 
pole members. Thus, the plate T0 is mounted to 
slide back and forth transversely of the hous 
ing and, as the plate is so moved, the Switch pole 
members are swung back and forth into and 
out of contact with the semi-stationary contact 
members 2 of the switch stack assemblies 0. 
The plate TO of the snap mechanism has a 

central opening 72 which is bridged centrally 
thereof, in the direction lengthwise of the plate, 
by a rod 73 which is staked at its ends to the 
plate, as is shown in Figure 14. Slidably mounted 
on the rod are sleeves T4 which are respectively 
confined to the end portions of the rod by a 
central enlarged-diameter portion 3' of the rod. 
The sleeves T4 have flanges 4 at their inner 
ends, and are pressed inwardly against the shoul 
dered ends of the central portion T3' of the rod 
by means of compression springs 15 which are 
coiled about the rod and sleeves between the 
flanges and the portions of the plate at the ends 
of the rod. A manual control lever 76 for the 
switch is pivoted as at 76' to the neck 2 of the 
housing. This lever has two diverging arms 6' 
at its inner end which straddle the rod 73 and 
clear the flanges 74. 
wardly extending cylindrical projections TT which 
terminate between the flanges 14'. Thus through 
the spring-pressed sleeves 74 the lever 76 is yield 
ably coupled to the plate 7 and is normally held 
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On these arms are in 

in a neutral or central position in relation 
thereto, 
The plate T0 is adapted to be latched in cen 

tral and terminal positions by means of two iden 
tical pawls 80 which underlie the plate. These 
pawls are pivoted to opposite end portions of 
the switch housing through rods secured to 
the pawls and fitted at their ends in bearings 
82 integrally formed with the housing sections. 
The pawls are disposed along the side walls of 
the housing sections and are biased upwardly by 
means of torsional springs 83 which are coiled 
about the rods 8, hooked at One of their ends 
on the pawls and restrained at their other ends 
by the housing. The pawls are arranged to pass 
up through the opening 72 of the plate 70 and 
to abut at their end portions, against inward 
extensions 84 of the plate at the diagonally op 
posite corners of the opening 72, the pawls and 
the plate extensions 84 in this way forning a 
pair of oppositely directed latches each of the 
one-way acting type. As before, an abutment of 
the plate 70 against the housing ends is utilized 
to define the terminal positions of the plate; 
accordingly, each of the latches need have only 
two latching positions. To render the pawls ef 
fective at such two positions, each is provided 
with two abutting faces at its inner end por 
tion, a face 85 constituting the vertical edge of 
a step 85’ provided on the pawl and a shoulder 
86 positioned above and in from the face 85 and 
constituting the vertical edge of a step 86. 
These pawls are operated through three posi 

tions, the intermediate and uppermost positions 
constituting the two effective or latching posi 
tions of the pawls. For instance, the latching 
Of the plate 70 in the rightward One of its ter 
minal positions is effected, when the left one of 
the pawls is in uppermost position, by the abut 
ment of the end face 85 of this pawl against 
the end of the respectively associated plate ex 
tension 84, and the latching of the plate in the 
leftward one of its terminal positions is effected 
when the rightward one of the pawls is in upper 
most position by the abutment of its end face 
85 against the respective one of the plate exten 
sions 84. Whichever one of the two pawls is 
not in use in the latching of the plate in a ter 
minal position, is held in its lowermost position 
by the abutment of the step 86' of the pawl 
against the bottom of the respective extension 
84 of the plate. The latching of the plate 70 in 
central position requires the use of both pawls 
at the same time, and is effected when both 
pawls are in their intermediate positions by the 
abutments of their shoulders 86 against the ends 
of the respective extensions 84 of the plate. 
The pawls 80 are appropriately controlled by 

the manual lever 76 through a camming of the 
two arms 76' of the lever with respective cam 
faces 88 provided on the pawls. These faces ex 
tend along the central portions of the pawls and 
are so curved that when the upper end of lever 
76 is to the left, the left pawl is in its upper 
most position and the right pawl in its lowermost 
position; that when the lever is in central posi 
tion, both pawls are held in their intermediate 
positions; and that when the lever is to the right, 
the left pawl is in its lowermost position and 
the right pawl in its uppermost position (see 
Figure 12). 
The operation of the switch mechanism of this 

second embodiment is as follows: When the lever 
76 is moved to the left from its right terminal 
position the plate 70 is placed under a right 

  



6 
ward bias by the displacement of the right One 
of the spring-pressed sleeves 74, and the right 
pawl, which now latches the plate in its left 
terminal position, is cammed downwardly to dis 
engage the end face 85 thereof from the plate, 
the left pawl being freed from the lever for up 
ward movement but restrained momentarily by 
the plate. When this disengagement of the 
right pawl occurs, the plate is propelled to the 
right, to break the circuit between the left set 
of semi-stationary contact members 2 and the 
switch pole members . The plate is however, 
stopped positively at its central position by its 
abutment against the shoulder 8 of the right 
pawl, and is automatically latched against re 
turn movement when it reaches this position by 
the left pawl which is snapped upwardly into 
intermediate position as the plate slides' off the 
step 86 of this pawl. Upon a further leftward 
movement of the lever 76, this action repeats 
itself; the plate being again placed under a right 
ward bias, the right pawl being canned down 
into its lowermost position to unlatch the plate, 
the plate being then propelled into its right ter 
minal position, and the left pawl then Snapping 
upwardly into its uppermost position (as the 
plate slides off the step 85') to latch...the plate 
against return movement. Upon noving the le 
ver 76 to the right, the sequence of operations 
here related will, of course, be reversed. . . 
The mode of operation of the latches of this 

second embodiment is one causing the switch to 
be latched in its several positions in succession 
as the pawls are moved progressively through 
their successive latching positions (i. e., as the 
pawls and respective plate extensions 84 are pro 
gressively engaged), and the release of each pawl 
from one latching position automatically renders 
the same effective as to its next latching posi 
tion. In other words, the switch is unlatched by 
one pawl for movement in only one direction at a 
time and then only for a distance from one posi 
tion to the next; and when the switch has reached 
this next position, the other pawl snaps into 
place to latch the switch against return move 
ment. This mode of action of the latches will 
be seen to be wholly positive and dependable. 
As a summary of certain salient features of my 

invention, it will be noted that the switch en 
bodiments herein disclosed are of a durable con 
struction and dependable operation; that the 
switches are completely housed to protect the 
parts thereof from dirt, to guard against shock 
and to electrostatically shield the Switch cir 
cuits; that while the switch is completely housed, 
yet it may be readily adjusted and serviced or re 
paired; that while the construction thereof is con 
pact, yet the switch circuits are relatively widely 
spaced to reduce the electrostatic capacity there 
between; that the locating of the semi-stationary 
spring contact members by biasing the Sane 
against adjustable stops serves to provide defl 
nite yieldable contact pressure between the con 
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many other changes and modifications without p 
departure from the scope of my invention, which 
I undertake to express according to the follow 
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ing claims. 
I claim: 
1. A mechanism for latching a switching men 

ber of a multiple-throw switch in its several posi 
tions respectively, comprising a frame, a pair of 
one-way acting latches operatively interposed be 
tween said switching member and frame and re 
spectively effective on said switching member in 
the opposite directions of movement thereof, each 
of said latches including two cooperating and 
relatively movable members and one of the mem 
bers of each of said latches having a portion 
provided with a plurality of successive steps 
adapted for selective engagement with the other 
of said members, the release of one of said latches 
at one step thereof operating to unlatch said 
switching member for movement in one direction 
from one position thereof, and concurrently to 
place the next adjacent step in line for engage 
ment with the other member to latch the switch 
ing member in its next succeeding position. 

2. An electrical switch comprising separable 
housing portions, an operator movably connected 
to said housing between the portions thereof, 
an operating mechanism installed as a unit be 
tween said housing portions in coupled relation 
ship with said operator to be actuated thereby, 
and a unitary contact-spring assembly renov 
ably mounted between said housing portion and 
brought automatically into and out of coupled 
relationship with said operating mechanism in 
the mounting and removal of the assembly into 
and out of the housing. 

3. A switch construction including a switch 
unit comprising contact-carrying springs and 
intermediate insulating plates clamped together 
in Stacked relation; and a housing for said switch 
unit having openings therein at places where said 
springs emerge from the stack assembly, said 
openings being circular and adapted to receive 
a Spring-adjusting tool having a cylindrical 
shank, and the edges of said openings forming 
journal bearings for said shank whereby to guide 
the tool into engagement with the respective 
Springs of the stack assembly and hold the tool 
for rotational adjusting movement. 

4. An operating mechanism for a multi-posi 
tion snap switch comprising a frame; a recip 
rocative switch member latchable into successive 
switch positions to said frame; a pair of slides 
on said member spring pressed towards one an 
other; abutment means on said member defining 
a minimum spacing between said slides; an actu 
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tact points, which is effective in producing a clean 
making and breaking of the points without bounc 
ing; and that, by making up the switch from Sep 
arate unitary assemblies, the overall assembling 
of the switch is very much simplified. 
While I have illustrated my invention in terms 

of a three-position switch, no unnecessary lim 
itation of my invention to a switch having this 
number of positions is intended as the principles 
herein disclosed are applicable also to switches 
having higher numbers of positions. 
embodiments herein disclosed are subject to 

Also the 

t 

5 

ating member movably connected to said frame 
and held yieldably between said slides in a neu 
tral position in relation to said switch member; 
and means controlled by said actuating member 
for unlatching said switch member. 

5. In a multi-position snap switch: the com 
bination of a housing split into two sections; a 
Snap mechanism in said housing including a 
frame slidably connected to said housing be 
tween said sections and adapted for connection 
to switch contact elements; actuating means for 
said switch movably connected to said housing 
between said sections; and a yieldable coupling 
between said actuating means and said frame 
comprising a pair of movable members on said 
frame yieldably pressed towards one another into 
inner spaced-apart positions, said actuating 
means having a portion interposed between said 
members, 

  



bination of a housing having a mounting collar 

along a center plane through said collar into 
two substantially identical half sections; an actu 
ating lever for the switch pivoted to said collar 
between said sections; a switching member mov 
ably connected to said sections and adapted for 
connection to switch contact elements; a yield 
able coupling between said lever and said men 
ber normally confining the lever to a neutral 
position in relation to said member, said coupling 
comprising two parts movably mounted on said 
member and spring pressed towards one another, 
said parts being limited in their inward nove 
ments to define a gap of minimum width there 
between into which an inner end portion of said 
lever projects; and a pair of latch pawls con 
trolled by said lever and operatively interposed 
between said switching member and said hous 
ing. 

7. In a switch: the combination of a housing 
provided with a mounting collar and with an 
opening, said housing being split through said 
collar and opening into two sections; a switch 
operating mechanism within said housing in 
cluding a switching member movably connected 
to said sections; an actuating lever pivoted to 
said collar between said sections and coupled to 
said switching member; and a contact spring 
assembly detachably coupled to said switching 
member and movably mounted in said housing 
for removal through said opening, said switching 
member and spring assembly being adapted to 
be coupled and detached automatically from one 
another upon inserting and removing said as 
sembly into and out of said housing through said 
opening. A 

8. In an electrical switch: the combination of 
a split housing provided with interior abutments; 
a unitary snap mechanism movably connected to 
said housing between the sections thereof and 
including latch pawls engaging said abutments; 
and an actuating member for said switch also 
movably connected to said housing between said 
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6. In a multi-position snap switch: the com-. 

7 
be inserted through an aperture in a panel to 
mount the housing to the panel, said housing 

thereon, said housing being split substantially - being split through said collar into two separate 
sections; an actuating lever pivoted to said collar 
between said sections and having an outwardly 
extending arm adapted for manipulation and an 
inner arm extending into the housing; a unitary 
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snap mechanism in said housing comprising a 
base structure slidably connected to said sections, 
two members movably mounted on said base 
structure at opposite sides of the inner arm of 
said lever, said members being biased towards one 
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another and restricted in their inward travel 
whereby to confine said lever yieldingly to , a 
neutral position in relation to said base struc 
ture; spaced abutments within said housing; op 
positely directed latch pawls pivoted to said base. 
structure and biased into engagement with said 
abutments, said pawls being released by said 
members respectively in response to movements 
of said lever in Opposite directions out of said 
neutral positions; and switch contact springs 
mounted in said housing and coupled to said base 
structure to be actuated thereby. 

12. In a multi-position snap switch: the con 
bination of a housing; a snap mechanism in 
cluding a switching member movably connected 
to said housing and adapted for connection to 
switch contact elements; a rod mounted on said 

so switching member and having a central enlarged 
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diameter portion providing spaced-apart shoul 
ders; two members slidably mounted on the outer 
end portions of said rod and spring pressed to 
wards one another against said shoulders; and 
an actuator for said switch having a part inter 
posed between said two members to couple the 
actuator to said snap mechanism. 

13. In a multiple-throw snap switch including 
a frame member, a reciprocable switch contact 
member mounted on said frame member and 
having at least three switch positions in succes 
sion, and a manually reciprocable mechanism on 
said frame member and yieldably coupled to said 
switch contact member for moving the latter 

45 
sections, said actuating member being detach 
ably coupled to said unitary snap mechanism. 

9. In a multi-position snap switch: the com 
bination of a housing having inwardly project 
ing parallel teeth on an interior wall thereof: a 
switching member in said housing mounted for 
movement transverse to said teeth; and latch 
pawls for said switching member having faces 
adapted for engaging said teeth respectively, said 
faces extending parallel to said teeth along the 
length thereof whereby to provide a large sur 
face contact between said pawls and said teeth. 

10. An operating mechanism for a multi-posi 
tion snap switch comprising a switch frame; a 
reciprocative switch member carried by said 
frame; means for latching said switch member 
selectively into a plurality of switch positions in 
cluding oppositely directed latch pawls pivoted 
to said switch member and stationary catch 
means on said frame and engaged by said pawls; 
a pair of slides on said member spring pressed in 
opposite directions; abutment means defining 
limiting positions for said slides; means actuat 
able to move said slides selectively in opposite 
direction into constrained positions in relation 
to said switch member; and means to disengage 
said latch pawls from said catch means by said 
slides respectively. 

11. In a multi-position snap switch: the Con 
bination of a housing having a collar adapted to 
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back and forth into its respective switch posi 
tions: the combination of a pair of oppositely 
directed one-way latches, comprising oppositely 
directed ratchet-toothed means on one of said 
members and respectively cooperating pawls on 
the other of said members, for securing said 
Switch contact member against movement in op 
posite directions relative to said frame member 
at said several switch positions respectively; and 
means coupling said mechanism to said latches 
for disengaging said latches selectively accord 
ing to the direction of actuation of said mecha 
nism. - 

14. In a multiple-throw snap switch including 
a frame member, a reciprocable switch contact 
member mounted on said frame member and 
having at least three switch positions in suc 
cession, and a manually reciprocable mechanism 
on said frane member and yieldably coupled to 
said switch contact member for moving the lat 
terback and forth into its respective switch posi 
tions: the combination of a pair of oppositely 
directed one-way latches between said frame and 
switch members for latching said switch member 
against movement in either direction at said sev 
eral Switch positions respectively, said latches 
comprising two sets of abutments on one of said 
members and oppositely directed pawls on the 
other of said members, said pawls engaging said 
two sets of abutments respectively; and means 
coupling said mechanism with said pawls for dis 

  



engaging said pawls selectively according to the 
direction of actuation of said mechanism. 

15. In a multiple-throw snap switch including 
a frame, a switch contact element movably 
mounted on said frame and having at least three 
switch positions in succession, and a manually 
reciprocable mechanism on said frame and yield 
ably coupled to said switch contact element for 
moving the latter back and forth into its several 
switch positions respectively: the combination 
of catch means connected to said switch contact 
element for movement therewith relatively mov 
able latch means on said frame comprising two 
sets of abutments spaced along the path of move 
ment of said catch means, said latch means being 
controllable to place the respective abutments 
of each set into and out of the path of said catch 
means, the different abutments of one set being 
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adapted to be placed selectively into said path 
to latch said switch contact element at different 
switch positions against movement in one direc 
tion and the different abutinents of the other 
set being adapted to be placed selectively into 
said path to latch said switch contact element at 
different switch positions against movement in 
the other direction; and means controlling said 
latch means by said mechanism to cause the 
abutments of one of said sets to be placed suc 
cessively into said path as said mechanism is 
actuated to successive positions in one direction 
and to cause the abutments of the other of said 
sets to be placed successively into said path as 
said mechanism is actuated to successive post 
tions in the other direction. 

CELARCS W. DANN. 
  


