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~ vember 15, 1904, which I have designated |
“‘temiperary contact’’ snap switches because
the switch contacts épgage but mowmentarily

19

UNITED STATES PATENT OFFICE.

ISAAC G. WATERMAN, OF SANTA BARBARA, CALIFORNIA.
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To all whom 1t may concern: L
Be it known that I, Isaac . WATERMAN, &

citizen of the United States, residing at

Santa Barbara, county of Santa Barbara,

and State of California, have invénted cer-

tain new and useful Emprovements in Elec-

trical Switches, of which the following is a
specification. N .

This invention relates to electrical switches
of that general type disclosed in certain of
my prior patents, instances of which are Nes.
77%,016; 775,053 and 775,055, all dated No-

~or temporarily during operation of the

20

switeh, in contradistinction to well-known
types of electric switches where the contacts
remain engaged with each other. |

The primary object of my temporary con-

tact snap switches being to obtain no more

than a temporary or monentary engage-

ment of the electrical contacts when the

25

~ with each other, the present invention has |

30

gwitch is operated and to insure against any

such aceidental or des%r;ned manipulation of
the switch-operating devices as will cause
the electrical contacts to remain engaged
for its particular object the provision mn a
temporary contact snap switch, of means

preventing holding of the contacts together

~or in permanent or relatively permanent en-
. gagement regardless of the manner in which

35

40

4bH

50

and reliable in operation.

the switch-operating means may be manipu-

lated. o : -
Another object’is to provide means which

will, on proper manipulation of the operating

device, cause the switch to automatically op-
erate, without possibility of interruption by
the user, to cause the contacts to temporarily

_engage for such a desired period of tine as

may be necessary to. obtain the requlsite

electrical current 1 the circuit controlled by
the switch and then separate with a rapid
snap action, thus insuring reliability of ecir-
-cuit control and also preventing harmful
sparking. | | -

Other objects are, generally, the provision

of a temporary contact snap switch of com-

pact form, improved and novel construetion

~ Having these objects in view, and others

' not specifically mentioned, which will appear

55

hereinafter, the invention consists of certain

improved and novel features of construction

| cobperating in a new and original manner as

l
r

fully set forth hereinafter and in the clalims.

In the accompanying drawings:—Figure
1 is a perspectivé of the com
Fig. 2, a longitudinal section; ¥ig. 3, a view
of the interior face of the side of the casmg

neavest the observer in Figs. 2 and 4; Fig. 4,

a plan with the casing removed;. Fi%.‘ 5 a
2. 4,

| longitudinal séction on line 5—5 of Fig. 4
showing the parts in normal positions; Fig.
. 6, a longitudinal section on line 6—6 of Fig.

4, showing the parts as they appear when
the push-button has been pushe(f in almost

to the limit of its movement and just prior.

to the disengagement of the rocker and dog;
Fig. 7, a side elevation, with the parts in
normal position, looking toward the side

| farthest from the observer in Fig. 4, the side
| plate of the casing being removed; Iig. 8, a
detail plan of the guide casing for the switch

actuating slide, the spring abutment cap

being removed; Fig. 9, a longitudinal section
| thereof, with the spring abutment cap at-
tached; Fig. 10, an end elevation at the left

of Fig. 8; Fig. 11, an end elevation at the

‘right of Fig. 8; Fi%. l12,. a detail plan of the
T

e and its guide casing,

switch-actuating s
gﬂmt{on, an

associated together in normal
also showing in scction the

plunger; Ifig. 13, 'a longitudinal section in de-

tail of the switch-actuating slide and d
carried thereby; Fig. 13%, a plan view

- Fig. 13; Fig. 14, a detail of the push-butten

:
F
*
i

{

g,

stem and parts carried thereby; Fig. 15, 8

perspective of the dog of Figs."13 and . 13%;
ic. 16, an enlarged detail of the switch con-

tact, its shaft, and actuating devices carried

a

ete switch;

ash-pot and .

by its shaft, shown in disassociated arrange-

mient but in relative position; Fig. 17, a de-
' tail view looking into the plunger; Fig. 18, &.
horizontal cross-section of Fig. 17; Fig. 19, a

perspective detail view of the rocker. which

95

1s actuated by the push-button stem; Fig.

20, a detail view looking at the face of the
four-armed contact, the ‘outer securing
means therefor having been removed; anc

! Fig. 21, a. perspective detail of the station-.
ary contacts and the insulating block on.

which they are positioned.

The case consists of a base 1, side plati?s 2
and 3 detachably connected thereto by

screws passing into ears'4 on sald side plates,
and a shell 5 detachably fastened to the base
1 by screws. - ' |

- Journaled in the side plates 2 and 3 s a.

100
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shaft 7 having a reduced portion 8, on which | ing against the headed abutment 46, tends to

10

is secured a metal collar 9, which is detach-
ably connected by pin 10 to a fiber or insu-

lating washer 11 on portion 8. There is an-

other fiber or insulating: washer 12 on por-
tion 8, and between the washers 11 and 12 1s
a four-armed one-piece metal contact 13
which has an insulating bushing 14 and se-
cured to washer-11 by pin 15. A nut 16 on
the screw-threaded end of the shaft clamps
the parts together. Loose on the opposite

side of the collar 9 is & rocker-arm 17 having

15

20
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65 the abutment cap 42 and its other end bear- |

quickly

a mutilated gear face 18 and a blank face 19.
A pawl 20 is pivoted by screw 21 to the outer
ing 22 into engagement with a ratchet
wheel 23 formed intégral with a gear 24 and
a nut 25, all of which are secured on shait 7
by a pin 26. R -

A block 27 of insulating material 1s se-

cured by suitable screws to the base plate

and side 2 adjacent the: latter, and double
metal contacts 28 and 29 rise from and are
secured to this block in position for the op-
positely projecting arms of contact 13 to
engage therewith when the switch 1s actu-
ated. The arms of contact 13 are rounded
at 132 so they may readily pass between the
respective double contacts 28 and 29. The
circuit wires 30 and 31 are connected to the
contacts 28 and 29. _ -

To insure a snap action on the parts and
insure . that the arms of contact 13 will
snap out of engagement with the
contacts 28 and 29, the flat springs 32 and

i

33. (see Figs. 3 and 4) are employed, their.

encs being anchored to side plate 3 at 34 and
their free ends 35 bearing on the nut 25.
When the contact 13 is turning with shait 7,
the nut 25 spreads the free ends of springs
32 and 33 and on the release of the operating
mechanism, the springs snap the shaft and
contact 13 to normal position, giving a
quick break of the contact.

Secured to the base 1 is a guide casing 36
having an elongated slotted chamber 37 sur-
mounted and flanked by guides 38 terminat-
ing in a shoulder 39. Additional guides 40
are provided at one end portion of the casing
above the guides 38. A ‘‘keyhole” slot or
opening 41 for the reception of the end of
the push-button to be described later, is pro-
vided in the casing 36. Detachably con-
nected to the outer end of the casing 306 15 a
spring-abutment cap 42. " |

The numeral 43 designates a switch-zctu-
slidlable n |

ating slide which has a part 44
guides 38 and provided with a rack 45 niesh-
ing with gear face 18 and also having 2
headed spring-abutment 46 received 1n i
fitting chamber 37 whose neck moves in the
slot of said chamber. |

~ An expansion coil spring 47, located m
chamber 37 and having one end received in

- blank
end of rocker-arm 17 and 1s pressed by a |

sp

dog has a tail 53 and a curved back 54.

force the actuating slide 43 toward the right,

as shown in Fig. 5. .

The actuating slide 43 has a lock-out ex-
tension 48, which slides in guides 40 and is
provided with a slot 49 extending léngth-
wise thereof and provided with an ofiset slot,
notch or recess 50, which normally lies n ver-
tical alinement with the straight part of
“keyhole’’ slot or opening 41.

Pivoted on a pin 51 in a depression in the
slide 43 is a dog 52 having a curved abut-
ment-head 52°, which is adapted to abut the
part 19 of rocker-arm 17 when the
push-button, to be described later, is nearly
at the limit of its inward movement. Thi
spring 55 tends to throw the tail of the dog
upwardly. ) '

To cushion the return movgment of the
actuating slide as it is moving from left to
rigcht of Figs. 5 and 6 and thereby enable the
arms of contact 13 to more or less slowly en-
zace the double contacts 28 and 29, there 13
provided a dash-pot 56 secured to base 1, and
a plunger or piston 57 therein which 1s se-
cured to extension 48. The plunger 57 1s
hollow and has a detachabie bridge 58 hav-
ing a reduced part 59 adapted to enter the
neck-slot 60 of a slot 61 in the end of exten-
sion 48, whereby the plunger is rendered
readily detachable. A flap-valve 62 and
port 635 are
pass freely through the plunger and mto the
dash-pot when the slide 43 is moving toward
the left of Figs. 5 and 6so there will be an atr
cushion for the plunger when the actuating
slide is returning to normal position under

the influence of spring 47 which will retard,

more or less, the engagement of the contact
13 with contacts 28 and 29 and insure a suf-
ficiently lengthy, though only temporary
or momentary, engagement of sald contacts
and cause an electrical current of proper du-

ration to flow; the air escapes around the

plunger durihg this return movement
thereof.

Attached to a rock-shaft 64 journaled m
the side-plates 2 and 3, is a rocker 65 which
has a clevis 66 at the end of one of 1ts arms
and its other arm is much narrower and pro-
vided with a toe 67, which is adapted to en-
vave the tail 53 of dog 52, as shown in Figs. 2,
5, 6 and 7, but this engagement is released
when the abutment-head 52* of the dog
strikes the blank part 19 of recker-arm 17.
A coil spring 65 encircles the shaft 64 and 1s
cngu;get{)with the rocker and with the side-
plate 2, said spring tending to hold the rorker
65 in the position shown in'kig. 5.

Bridging the side-plates 2 and 3 1s a cross-
piece 69 which has a round opening there-
through to guide a cylindrical push-button
or stem 70, whose lower end is slidable

through the slot 49 and in the round part of

70
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rovided, whereby the air may
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3

~ the opening 41. , This push-button or stem | whereupon the abutmeunt-head 52* of the

. i

.Ih.} :
t F
% ;o

19

RN
X

~is 'below the lock-out extension 48, the said
extension prevents the push-button from ris-

15

i
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30

35
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55

40

has an outwardly spring-actuated pivoted

dog 71, which is of 4 size to pass through the
ofiset notch or recess 50 and into the offset
part of kéyhole slot or opening 41 when said
slots are in register, which is only when all of
the parts are in normal position, as shown in
Fig. 5. At all other times the notel 50 is out
of almement with the offset part of keyhole
stot 41 and hence, assuming that the push-
hutton has been depressed so that the dog 71

ing. The push-button, if raised, can be de-

pressed, regardless of the position of the |

parts, because the dog 71 will simply ride
past and be depressed by the margin of the

slot 49, but-when the dog 71 is below the ex-

tension 48, the push-button cannot rise un-
less said extension is in normal position.
The push-button has its Um}(}sme stdes Hat-

tened at 72 where 1t 1s straddled by the clevis.

66. of the rocker 65 and a transverse pin 73
carried by the push-button stem bears on the
sald end of tllxe: rocker, 1n consequence of
which . when - the push-button stem is de-
pressed, the: rocker 65 will move, while the

sprihg 68 causes the rocker 65 to follow the

push-button stem: in its upward movement.

- Journaled in the side-plates 2 and 3 is a
shaft 74 -which carries a pinion 75 meshing
with gear 24 and this shaft also carries rotary
indicator bearing plates 76 and 77 on 'Wlli(.":l}’l
appear the Wc}rgs’ “On” and ‘““Off”’ which
aré adapted to appear through a sight open-
ing 78 in the shell or edse 5 to indicate
whether the electrical valve (with which this

switch. is particularly adapted for use) is

open or closed. The indicator may bear any
sultable indicia according to the use to which
the switch 1s put.

‘Assuming the parts to be in the normal |

position shown in Fig. 5, on depressing the
push-button stem 70, the rocker 65 is moved,
and by 1ts engagement with the tail 53 of the

dog 52 which is carried by the slide 40, shifts

the slide and paits carried thereby to the left
(of Fig, 5) against the pressure of the spring
47. This movement, on account of the en-

oagement of rack 45 with gear face 18, turns

b e =

the rocker-arm 17 and drags the pawl 20

“ogver the ratehet wheel 23, but if the push-

button stem is not de_r]()ressed until the dog 71
passes below the lock-out extension 48, the
shaft 7 will not be turned and, consequently,

"the coatuct 13 will not be turned and no

clectrical completion of the cirveuit controlled
by the switeh will be made, and ¢n the re-

leass of the push-buiton stem 70, the parts

60

Ch
o |

will return o nonnal position. I, howaver,
the push-batton stem: 70 18 completely de-
pressed. so that the dog 71 passes below the
lock-out extension 48, the movement of the
rocker 65 will have been sufficient to shift the
slide 43 beyvond the position-shown:in Fig. 6,

|

!

f

L

snap against

dog 52 will strike against the blank part 19 of
the rocker-urm 17, and this action will cause
the dog to he Gilted or depressed against the
pressure of its spring so the tail 53 will snap
out of engagement with the deg 67, thus eom-
pletely releasing the actuating shide 43 and
all parts except the push-button stem 70 and
the rocker 65, so that the parts of the switch,
except parts 65 and 70, are entirely out of the
control of the opecrator. When the parts
have heen brought to the position described

{(which 1s a little farther to the left than

shown in Fig. 6) the pawl 20 will have been
brought to apositionwhere it can engageoneof

‘the teeth of thie ratchet wheel 23, and hence

when the partsarereleased asabove deseribed,
thespring47,which hasbeen previously pliced
under compression, as shown in Fig. ¢ will
expand and veturn the actuating slide 43 to

70

79

8O

the normal position shown in Fig. 5, and in so

doing, the shaft 7 will be turned and opposite

arms of contact 13 will pass into engagement, -

with the double stationary contactls 28 and
29, but on account of the employment of the
dash-pot 56 and plunger 57 working therein,
the return movement of the parts is cush-
toned by the air which has passed into the
dash-pot through the valve in the plunger
when the switch was being first operated.
This cushioning action enables the arms of
contact 13 to remsain 1n engagement with the
double contacts 28 and 29 a sufficiently long

90

VD

period to insure proper electrical energiza-

tion of the circuit and of the device, such as
an electrical valve, included in said circuit,
but it will be understood that the engage-
ment of the contacts is only momentary or
temporary and that the arms of contact 13
pass entirely out-of engagement with the
double contacts 28 and 29. ‘When the arms
of contact 13 are about ready to pass out
of engagement with contacts 28 and 29, the
spring-arms 32 and 33, which have been
spread apart by the turning of the nut 25,
olpposite faces of said nut and
give a quick disengagement or snap action
separation of the arms of contact 13 %r{;m the
contacts 28 and 29, thus obviating sparking.
The dog 71 having passed below the Fock-nut
extension 48, when the abutment-head 52°
strikes the blank part 19 of rocker-arm 17
and thus disengages the tail of the dog from
the toe 67, the push-button stem 70 and the

rocker 65 continue to remain in depressed

position and hence no manipulation of the
push-button stem can affect the action of the
parts in"returning to normal pesitions and,
therefore, the temporaty engagement of the
electrical contacis is insured and is not sub-
jeet to the control of the operator so that

neither by accident or design can the con-

tacts’ be held in engagement. When the
arts are re.turnmg 4o normal position as
1eretofore described, the toe 67 passes to-the
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65 momentarily or temporarily engage eac

.

side nearest the observer of the abutment-
head 52°, and hence does not cateh on any

art of the dog 52. Immediately the parts
ﬁfwc regatned their normal positions, the ofl-
set noteh 50 comes into register with the ofl-
set part of the keyhole slot 41, and the dbg 71
being then m alincoment with both notehes
aforesaid, the spring 68 returns the rocker 65

and the push-button stem to the normal |

positions shown in g, 5, the toe 67 riding

over the tail 53 and shigutly depressing it and

then snapping info engagement with said
tall, as shown in If1g. 5.

Having thus descithed my invention, what
I clatn a3 new and desive to seeure by Letters
Patent, 18— ,

1. In an electrical switch, the combination
with relatively movable electrical contacts
adapted for ternporary engagement only, of
means for causing only momentary or tem-
porary cngagement of sald contacts when
they are relatively actuated, and actuating
means which prevents the contacts from re-
maining in engagement with each other.

2. In an electrical switchy the combination
with relatively fovable e{e-{:.'trical contacts
adapted for tempdrary engagement only, of
means for causing 01’11)}?' momentary or tem-
porary engagement of said contacts when
they are relatively actuated, and hand-op-
erated actuating means which prevents the

contacts from remaining in engagement with

cach other.

3. In an electrical switch, the combination
with relatively movable electrical contacts
adapted for temporary engagement only, of
a push-button stem, and means for relatively
actuating the contacts from the push-button
stem to cause them to only momentanily or
temporarily engage each other and which
also prevents the contacts from remaining in
engagement with each other.

4. In an electrical switeh, the combination
with relatively moval:le electrical contaets
sdapted for temporary engagement only, of
means for relatively actuating said contacts
to cause them to only momentarily or tem-
porarily engage each other, and automalic-
ally locked-out means for operating the ae-

tuating means aforesaid.

5. In an electrieal switch, the combi tion
with relatively movahle electrical contacts
adapted for temporary engagement only, of
means for relatively actuating said contacts
to cause them to only momentarily or tem-
porarily engage each other, means for setting
said actuating means for operation, anc
means for releasing and locking out the set-
ting means aforesaid.

6. In an electrical switch
with relatively movable clectrical contacts
adapted for temporary engagement only, of
a push-button stem, means for relatively ac-
tuating the contacts to cause them Lo onl

the combinantion

Y

921,761

other, eans for setting the actuating means
by the movement of the push-button stem,
means for automatically releasing the nctu-
ating means aforesmd, and means for locking
out the push-button stem until the parts
have completed thelr cycle of operation,
whereby when the actuating means have
been set, the cycle of operations will Le car-
ried out without possiblitiy of interference
by manual manipulation of the push-button
stem. |

7. In an electrical switeh, the combination
with relatively movable electrical contacts
adapted for engagement, of means for rela-
tively actuating the contacts to cause them

Lo only momentarily or temporarily engage

each other, automatically locked-out means
for operating the actuating means aforesaid,
and & cusbiouing device for insuring rela-
tively slow movement of the actuating
mneans. | -
S. In an electrical switch, the combination
with relatively movabhle electrical contacts
adapted for engagement, of means for rela-
tive&y actuating the contacts to cause them
to only momentarily or teinporarily engage
each other, automatically locked-out means
for operating the actuating mneans aforesaid,
and a dash-pot and plupger for insuring rela-
tively slow movement of the actuating
Tmeans. _
9. In ap electrical switeh, the combination
with relatively movable electrical contacts
adapted for engugenment, of means for caus-
ing a relatively slow momentary or tem-
porary movemernt of the electrical contacts
while they are in engagement, and means for
imparting a relatively quicker or snap action

to the contacts as they disengage from each

other. .

10. In an electrical switeh, the combina-
tion with an electrical contact, of a rotary
contact arranged to only womentanly - or
temporarly engage the contact aforesaid
when the switeh s operated, rmeans for ro-
tating sald rotary contact relatively slowly
as 1t momentarily or tenmporavily engages the
electrical contact {first-naned, and means for
imparting a relatively quicker or snap action
to the rotary contact as it passes out of en-
aagrement with the other contact.

11. In an clectrical switceh, the commbina-
tion with relatively nmovable electrical con-
tacts adapted for temporary engageiment
only, of means for causing a relatively slow
momentary or tewmporary moventent of the
electrical contacts while they are engaged
and for preventing thein from remaining
engage:nent with each other. and means for
imparting a relative snap action to the con-
tacts as they disenvage froiv each other.

12. In an electrical switeh, the combina-
tion with an electrical coutact, of a rotary
contact adapted to engage the contaet afore-
said, a ratchet whee¢l rotating with the ro-

70
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tary contf{Qt, a rocker-arm, & pawl &daptedl

to engage the ratciiet wheel, n spring-retract-
ed actuating meniber for rocking. the rocker-
arm aloresaid, 'a hand-operated inember,
5 autoinatically released means for setting the
actuating meinber [roin the hand-operated
Aiember, and means for locking out the
hand-operated raeinber after the actuating

member has been set and until said actuating

17 member returns to normal position. |
13. In an electrical switch, the combina-

tion with relatively imovable electrical con- .

tacts adapted for only 1momentary or tem-
porary engage:nent with each other when ac-
15 tuated, of a spring-retracted actuating mem-
ber for relatively moving the contacts, an
independently spring-retracted hand-oper-
ated member, automatically released means
for setting the actuating inember from the
20 hand-operated member, and means for lock-
ing out the hand-operated meiber after the

actuating nember has been set and unti] |

- 8a1d actuating member has returned to nor-
‘mal position. -
o5 14. In an electrical switch, the combina-
tion with relatively movable electrical con-
tacts adapted for only momentary or tem-

porary engagement with each other when ac-
tuated, of a spring-retracted actuating mem- ,

30 ber for relatively moving the contacts, an
" independently spring-retracted hand-oper-

ated member. automatically released means

for setting the actuating member from the
hand-operated member, means for locking
out the l*mndfoper&te?‘l meinber after the ac- 33
tuating member has been set and until said

actuating member has returned to normal

position, and a cushioning device for check-

ing or slowing the return movement of the

actuating 1uember.
15. In an electrical switch, the combina-

“tion with relatively snovable electrical con-

tacts adapted for -only momentary or tem-
porary engagement with each other when ac-
tuated, of a spring-retracte:l actuating mem-

| ber for relatively moving the contacts, an

independently spring-retracted hand-oper-
ated member, automatically released means
for setting the actuating member from the
hand-operated meinber, means for locking :
out the hand-operated member after the ac-
tuating member has been set and until said
actuating member has return~d to normal
position, a cushioning device for ¢ hecking or
slowing the return movement of the actuat-
ing meinber, and means for impartine a vela-

“tive quick or snap action to the movabie con-

tacts as they disengage fro:m each other.
In testimony whereof, I hereunto affix my
signature in presence of two witnesses.
o ISAAC G. WATERMAN.
Witnesses: |
L.ouris RABuT,
CHARLES RABUT.
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