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UNITED STATES

1,916,867

PATENT OFFICE

MARCU 8 H. RHODES OF NEW HAVEN, CONNEGTICUT ASSIGNOB TO M. H. BHODE, iNe,
OF NEW HAVEN, CONNECTICUT, A GOB?OB/ATION OF DELAWARE

SWITCH

" Application filed@ January 24, 1931. Serial No. 510308,

This invention relates to electric switches,
and with regard to certain more specific fea-
tures, to timed delayed action switches.

Among the several objects of the invention
may be noted the provision of an electric
switch having an adjustable delayed contact-
making action and a separately a,d]ustable

delayed contact-breaking action; the provi-.

sion of a switch of the class described which
may optionally have either of the delsy fea-
tures temporarily thrown out of operation to
permit non-delay action ; and the provision of
a switch of the class described which is
rugged snd which has improved wearing and

oper atm% qualities. QOther objects will be
in pavt vious and in part pointed out here-
inafier :

The drawings

in the accompenying drawmg in whieh
is Jﬂusi'raﬁec{ one of various possible embodi-
mems of é:ne »nventmn,
Fig. 1 iz a front elevation of 2 switch em-
uo&ymg the invention;
9 is  side elevation of the switch of

a plan view of o supporti
,.s ‘g horizontal cross section
4of Fig, 2;

is 2 vertieal eross section taken

e (i)
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bty
3

g 5
line 5—5§ of Fig, 4;

Fig. 6 is an ideal section tzken along line
6—6 of Fig. 5;

Fig. T is & fragmentary cross secticn taken
E;ion_g line 7—7 of F ig. 55

Tig. 8-is & vertical section similar fo I
5 shc»w ng the switch in & condition of oper-
Mlon edvanced from Fig. §;

Fig, 9 is a vertical ssction similar to &

A .
o ....]‘. o 7‘

ther advanced condition of operation from
Figs. B s and §

Fig. 10 is 5 vertical section faken alo
Iine 10—10 of Fig. 4; :

Fig. 11 is a vertical section taken slong line

11—11 of Fig. 4;

Hig. 121is a csmposnﬁe ideal section teken
alox g lines 12A——12A of Fig. 11, 129B—12B

sz 10, and 12C—12C of Fzg 5

Hig. 18isa fragmenta ry elevation {Husfamt-

ng

“of electrical switches.

ing the manner in which & main spring is
mounted; .

Fig. 14 is a fragmentary herizontal sec-
tion taken on line 14—14 of Fig. 12, illus-
trating an escapement mechanism; and

Fig. 15 is a fragmentary section taken on
lines 15—15 of Flgs 12 and 14.

Similar referénce characters indicate cor-
responding parts throughout the several
views of the drawings. iy

The invention in generdl

Referrmg NOW MOLe par"mmwmy to Figs.
1 and 2, numeral 1 mdmabeu flush face plate
of the type in general uss for wall mounting

3 permits a control handle 5 of & switch 7 to
extend oubwardly to an avsilable manipulat-
Lng posmmn. Screws ¢ hold the fgce plats 1
o the switch 7. _ : -
' A& second opening 2 in the face plabs &
permits & mmﬁca e"d, ng Wmﬁ - to project

bLLOngh seid face plate. A ré Opening
8 likewise permils an adjustshbie p’iw%f g
So extend through the face plete i, The

{Tmem_m
ect 1(}”]‘9
gppeer

wheel £ and the plunger 8 perm

the time at which electries
wiil be ¥ zzfi}@ and broken, ms will
more £ Wﬁv hereinafter.

L conn

after. HNosesor Dol infers L@
gre provided en the fzee “325 6.«() 1 for indi-
cating, by relation m smf* hle indicie on the
whe d Zand plunger §, the time 0§ which con-
nactions will bc m&&e and DT’ﬁ'm i1,

'Jmm m« ré:zbarzem the swi
; s o mounbing z::
Ca ma{;@ serews 9

L?» h“vvmc“ exteri

1115 mn;nm&c 1 d 17 mou
The I housing 13 is 31?@@1‘30@ 1
insulating meterial; such ag ba

nolic condensation Jm&.&c‘t} or
bousing 1% is held to ‘éﬁe
by screws 18 (seo _L*zgsn
TLb _mounting plate 11
atail in Fig. 3. IL *mL e sesn COK
'mzses Emzng9 rddw&y N&FrowW vemcwk Jalosa
tien 12 having sideward poruwns 21 and 23
extending 2% right angles from the general
plane of the plate. A cenfral epemng 14
perzmts the passege of the switcn h&ﬂml@ B, .

A centrsl opening.
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. and 6). On the pin 89 is rotatably mounted

a contactor bar-anvil assembly 91. The parts
of the assembly 91 are non-rotatable or other-
wise movable relative to each other, but the

assembly as a whole rotates freely on_the
pin89. . - :
The assembly 91 comprises an anvil piece

93, a cam 103, and a contactor bar 95, to-

10

ol
&

60

gether with suitable spacing washers, all
mounted on a sleeve 97 through which passes

the pin 89. The anvil piece 93, preferably

formed of insulating material, includes a
notch 99 which engages the hammer portion
69 of the hammer saddle 65 (see Fig.5). The
contactor bar 95 comprises a pair of spring-
metal strips 101 shaped to engage and di
engage, by rotation on the pin 89, the knife-
edge contacting strips 83 and 85. The rela-
tive shape of the bar 95 and the spacing of
thé contacting strips 83 and 85 will be ap-
parent from Fig, 5. :
Mounted on the back of the housing 13
by mesns of a rivet or the like 107 is & leaf
spring 105 which reacts on the cam 108 (see
Fig. 5) to cause the contactor assembly 91 to
rotate on the pin 89 in a counter-clockwise
direction, . . :
As the hammer saddle 65 snaps from its
Fig. 5 position to its Fig. 8 position, as de-
scribed hereinbefore, it disengages from the
notch 99 in the anvil piece 98 and the action of
the leaf-spring 105 on & cam 103 causes the
contactor bar 95 to rotate into contact with

_the terminal pieces 83 and 85, thereby elec-

trically connecting the terminels 15 and 17,
provided no obstruction is presented for the
rotation of the contactor bar 96. (The time
controlling means, as will be described here-
inafter, in operation intercepts or has a latch-

49 ing effect upon the confactor bar §5 and tem-

porarily prevents it from making confact
with the terminel pieces 83 and 85.) :
tf, now, the switch hand 5 is manuslly
moved from its left hand, Fig. 8 position,
to its right hand, Fig. 5 position, the ham-
mer saddle 65 snaps from the left to the
right, provided no obstruetion is presented
for the rotation of szid hammer saddle 65.
(The time controlling means, as will be de-

- seribed hereinafter, in operation, also inter-

cepts or has & latching effect upon the ham-
mer saddle 65 and temporerily prevents it
from swinging to the right.}) Assuming for
the present that no latching means is inter-

£i%e

;' poced, the hammer saddle 65 in swinging to

the right engages the notch 99 in the anvil
piece 93 and rotates the assembly 91 in a
clockwise direction on the pin 89, consequent-
ty causing the contactor bar 85 to rotate out
of contact with the terminal pieces 93 and 85,
thereby to bresl the electrical connections.
It is to be understood that the force on the
hammer saddle 65 occasioned by over-center-
ing the compression spring 51 is sufficiently

great to overcome the counter force caused

dis-

by the pressure.o_f the leaf-spring 105 on the
cam 103.. o ‘

present that no- time-controlled latching

It is accordingly seen, considering for the

means isin operation, that making and break- 70

ing of an electrical-connection between ter-
minals 15 and 17 is effected in a sudden, snap-
acting manner by a simple movement of the
switch control handle 5. = -

Time controllz'ng. mechanism -

The time controlling mechanism is illus-
trated generally in Figs. 4 and 12. o

-y
o

Referring now more particularly to Fig.

12, it will be seen that the knurled wheel 4’
is mounted on a main shaft 109, which is
in turn supported in a pair of plates 111 and

113. The plates 111 and 113 are substantial- -

ly the same shape as plate 25, described here-
inbefore in connection with the switch con-
struction. The plates 111 and 113 are sup-

85

ported on the plate 25 in spaced relation by '

means of spacing collars 115
screws 117 (see Fig. 5). e
Mounted on the main shaft 102 in such a

manner as to react against the relatively sta-.

tionary plate 111 is a main spring 119. The
manner of mounting the main spring 119 is
illustrated more in detail in Fig. 13, where
it will be seen that one end of said spring
passes around and hooks ‘upon an ear 121
struck from the plate 111, while the other
end of said spring 119 is hooked over a pro-
jection 128 formed on the main shaft 109.
A pair of ears 125, likewise struck from the
plate 111, serve to hold the main spring 119
in coiled form.

In order to prevent the main spring 118
from relessing sidewardly, and in order to

provide additional protection sgainst the

(see Fig. 4) and - -

9

93

102

main spring 119 uncoiling, a main spring .

protecting cover 127 is provided on the main
shaft 109 (see Fig. 12). The knurled wheel
4 2nd the main spring cover 127 are prevented
from rotating on the main shaft 109 because
they are formed so as to engage a flattened
postion 129 on the main shatt 108 (see Fig.
i3). .

It will sccordingly be seen that turning
of the knurled whee! 4 winds up the main
spring 119, thereby occasioning a reverse

torque on the main shaft 108.

An escapement mechanism is provided o
perinit the torgue so produced in the main
spring 119 to expend -itself by rotating the
main shaft 109 only at a predetermined rate
of speed. This escapement is shown in Figs.
11 and 12. A large gear 131 ismounted loose-
ly on the main shaft 109. A friction disk
183 is mounted in & non-rotatable manner
on the main shaft 109 in juxztaposition to the
large gear 131, in such a manner that the
shait 109 may turn, when winding up the

I23

main spring 119, without rotating the large -

gear 181, but zlso so that the frictional en- 1
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gagement of the dlsk 133 with the gesr 13
will not permit the main spring 119, afie:
has been wound up, to. unwind without mv'"a-

ing the gear 131, which is itself connected to
T4

o

e;,

the rewvla ting escapement mechqmsm.

is thus seen ’{haﬁ the gear 131 ¢ emains. '
tionary when the main spring 119 *s;
before rotation of the kmmec 75
that on u’mmdﬁg of the main
the gear 131 is efiectively non-rotal

[

Kngaging hghe teeth of the geer
gear frain. In the present embodi:
gear irain comprises & pinion 138
a gesr 131, and Wlncn is mounted or
137 su“m:m“«"’e" o) Jweez: "ne plaies
iis. i ng
an im Cis '3
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similar to t
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and 141, wh
similar 30 &
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The shafts
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by &‘,he T8 "m Ve sizes of the g 8
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and 159 are adjusted so thal
turns loosely in them.
A hair spring 181 ig secn
the shaf} 1585, as indical
(Tig. 153}, an ad 2% the
blveiy stationa ary plat

185 &Fws. 11 znd 12). Th
is arranged to provide a smail
wise torque on the shafl ‘15 3,
the side repres\,nuea by i

The shaft 155 is provid lem

cuf therein, at the rcegwn of its engagement
with the sprocket wheel 151. The notch 167,
when in a proper posm(m, permits the
sprocket wheel 151 ¢o turn fresly, as will be

described hereinafier. we
&
Extending at substantielly 2 right angle
"_GH’ u s,"o@ke of the balance wheel 153 is a
The pin 189 engages teeth of the
. wheal 151 end cooperates with the
87 to_form an intermittent escape- a5

chanism for the sprocket wheel 151
apement operation will be apparent’
5o Hig. 1 I’m Fig. ié’ thers

Y I

1 pro 7 o 1 ST 9

rough the gear train 181, 135, 139,/ 143, 148
end , smaller clockwise forgue
on orovided by the hair
5pI on the balance wheel
13 against the edge of g5

cket wheel 181, The

th 171 eausses i6 9o .

] pin 189, by =
am 2ol 5 the torgue of
the hair otation of the pin 99
189 cau tion of the bal-
ance i s wheel shaft
155. Th saci to rotats
in such a h 187 is turned

sy ir o o‘m 173 of 95
e SpTe i1, Without the notch
7 in p , the tooth 178 camnot -
58 the wrheel sheft 165, and is
ed
turning to the action of the footh 171 I
he mﬂ 18 9, the force on s2 id pin exerted
he footk 171 is suficiently great to ceco-
th r@*‘fww’q of said pin 1 ‘9 against the

£ the heir s 1:;1@" 181, i am extent

cons ifi srobly ﬁf'"eﬁ”m than merely Jo pass 105

over the crest o*x the dooth 171. In othe:
words, the pin 189 is s:va‘omd avaj y to retate,
air s*wmgl

way, the

(&) ":1

vy sixby degrwss .ﬂgunsu me
With the pin 169 out of u.ﬁ.

5 1 1Tmnedm£eli turns umﬂ the 1
vancing teoth 178 is si epma by con-

A
whee

=]
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nexh advancing
tach with the smooth, czrbu‘%m portion of the
shafy 155, "Ih s tooth 178 cannocl amv NCS
until the shaft 155 turas sufficiently for ite fo
pass through the noteh 167, 118
Lilean ‘mnie, the pin 189 reaches ils maz-
imum rotation %mmw ’*h- hair i
and the hair sp i_‘mg then ab omes 3 -
vezss the dirsciion of ’Pwﬁcm of ‘ 9
ond thus foz-‘ce said pin back tows e 181
et wheel 151. With the 3
1e shafh 155, the i tad
ression between nd
rotation of the p Ld T
occasions ccomw-s v«a robs of 125
185, with the result thab as the pin
shes & position of contact with the for-
ward edge of the tooth 1783, the noteh 167 is
brought in‘i‘@ p“one*f UOSKMO to permit the
Zorward rotetion of the tooth 178, octing un- 180
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der the torque of the main spring 119. So
advaneing, the lewdin%l edge of the tooth 173
engages and rotates the pin 169 against the
torque of the hair spring 161,-and the action
(1)?( the tooth 171 is thus repeated by the tooth

3. ’ , . »

In such a manner the balance wheel 153
and its attached parts serve to permit only
timed, intermittent motion of the sprocket
wheel 151, and, through the gear train 147,
145, 141,139, 135, 131 the main shaft 109. - By
reason of the reduction effect of the gear
train, as described hereinbefore, the main
shaft 109 is accordingly permitted to rotate
at only a very slow speed, and the main
spring 119, after being wound up, thus un-

- winds only very slowly.

The main shaft 109 extends through the

plate 113 into the space between plates 113

20

25

30

40

45

50

58

85

and 25, and has immovably mounted on the
end thereof a gear 175 (see Fig..10). The
gear 175 meshes with a gear 177, mounted on
a shaft 179 which is supported in the plates
25 and 118. The shaft 179 extends through
the plate 25 as will appear hereinafter. In
the same plane as the gears 175 and 177 is
provided a latch lever 181, which is itse'f ro-
tatably supported on a pin 183 borne in the
plates 25 and 113. An ear 185 struck from
the plate 113 limits upward movement of the
lever 181, while a leaf spring 187 serves to
hold said lever normally against said ear 185.
A Iilrojection 189 is formed at right angles
to the plane of the lever 181 and at the outer
end thereof. The projection 189 passes
through a suitable slot 191 (see Fig. 5) in the
plate 25, and functions as a latch for the ham-
mer saddle 65. ' :
The lever 181 is also formed with a slopin
upper surface 193, designed to function as a

‘cam to depress the lever 181 on its shaft, and
‘consequently to depress the projection 189,

as a special long tooth 195 on the gear 177
rotates into contact therewith. '

As indicated hereinbefore, the shaft 179
extends through the f1%1:5»1;«3 25 (see Fig. 5).
On the end of the shaft 179 beyond the plate
25 are mounted a gear or pinion 196 and a
friction dise 197 (see Figs 5 and 12). The

gear 196 is loose on the shaft 179 but the dise.

197 is tight. From a functional standpoint,
the gear 196 and disc 197 are similar in oper-
ation to the gear 131 and disc 133; that is,
rotation of the shaft 17¢ causes rotation of
the gear 196, through the friction disc 197,
but rotation of the gear 196 from the exterior
does not occasion rotation of the shaft 179, -

Meshing with the gear 196 is a gear 199"

having & long tooth 201. The gear 199 is
supported on a shaft 203, which is in turn
supported in the plate 25. The tooth 201 is
of sufficient length to engage the upper end
of a second latch lever 205, which rotates on
a pin 207 supported in the plate 25. The
lever 205 is limited in its clockwise rotation

‘without any definite time for bre

by an ear 209 'struckrfrom the plate 25, and

is normally held against said ear 209 by a -

leaf spring 211. S

Extending from the lower end of the lever
205 is a projection 218. The projection 218,
in its normal position (with the lever 205
against the ear 209), is in the line of down-
ward rotation of an ear 215 formed on the
side of the connecting bar 101, thereby serv-
ing as a latch for said connecting bar as.in-
dicated hereinbefore.
projection 213 is sloped  as at numeral 217
so that the ear 215, upon upward motion,
pushes said projection aside and no latching
effect is had on the connecting bar 101.

In its rotation with the gear 199, the long
tooth 201 engages the upper end of the lever
205 and pushes said lever aside, whereby the
projection 213 is removed from the line of
motion of the ear 215 on the connecting bar

101, thus unlatching said bar.
. Adjustment of the angular position of the -

70

76

The lower side of the -

80

long tooth 201 of the gear 199 is provided for °

by means of a rack 219 formed on the edge

of the plunger 8, and meshing with said gear

90

199. The plunger 8 is adjustably held on -

the plate 25 by means of a pair of rivets
or the like 221 cooperating with a slot 223
in said plunger. The plunger passes out of
the switch through an opening 225 in the
supporting plate 11 (see Fig. 3).. It will be
seen that vertical movement of the plunger 8
will rotate the gear 199 into different an-
gular positions, which may be suitably des-
ignated by indicia on said plunger.
gear 199 is permitted to rotate free of the

The-

095

100

main shaft 109 by reason of the frictional .

engagement between the gear 196 and the
friction disc 197. It is to be understood,

however, that rotation of the main shaft

105

109 occasions rotation of the gear 199, re- -

gardless of the separate rotatability of the
gear 199 by itself. ‘
1t is thus seen that a time-controlled mech-
anism is provided which presents two con-
¢roliable latches for the mechanical Switch
per se: a latch for the hammer saddle 65
and a separately controlled latch for the con-
nector bar 101, The interrelation of these
parts will now be described. :

Operation «

110

115

The conditions of operation of the switch -

described above are as follows:

(@) 1t is desired to operate the switch as
an ordinary switch, without the interposition
of time factors” for either the making or
breaking of the connection. -

(») 1t is desired to operate the switch
to make connection after a definite time has
elapsed from the time of throwing the man-
velly controlled handle to “ON” position,
ing the
connection. - - : v

(¢) It is desired to operate the switch

120

130



" 40

45

&§¢

1]

65

to meke connection immediately upon throw-
ing the manually controlled hendie to “ON”
position, and to breek connection after defi-

nite time has elapsed.
(@) It is desired fo operate the switch
o make connection after o definite time has
£ he time of throwing the man-

elapsaed from the
handls “OH” position,

] A3
ually econtrol s}
) o Anf
a2 Uik~

"

opersiing respec-
, iahiek (dle 68 and the con-
ber 98, are, for ordinery operation,
moved into inoperative positions in the fol-
lowing manner: _
Rotating of the knurled whee! 4 in a di-
rection such that the magnitude of the in-
dicie thereon is decreasing (clockwise rota-

‘tion in Fig. 10) ultimately, when the in-

dicia reach & “zero” value, turns the gear
177 so that the long tooth 195 engages the
sloping surface 193 of the lever 181, and
presses said lever 181 downwardly. The
projection or latch 189, being a part of the
lever 181, is concurrently pressed downward-
‘1:{ in its slot 191 and is thus removed from
e path of the hammer saddle 65. If the
wheel 4 is left at its “zerc” position, the latch
189 is thus held out of operating position
with respect to the hammer saddle 65.
Pulling or withdrawing the plunger 8 so
that the magnitude of the indicia thereon is
decreasing (moving said plunger upwardly
in Fig. 5) similarly rotates the gear 199 in
such a manner that, when the value of the
indicia reaches “zero” on the face plate 1,
the long tooth 201 presses against the upper
end of the lever 205, thus swinging the Iower
end of said lever 205 and the projection or

" latch 218 thereon to the right and carrying

said latch out of the line of motion of the
projection 215 on the contacting bar 95. If
the plunger 8 is left at its “zero” position,
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the comtecting bar 95 is permitted to rotate
without interception by the latch 213.

With Iatches 189 and 213 so removed from
operating position, movement of the control
handle 5 to “ON” position permits the leaf
spring 105 to snap the contacting bar 95 im-
ting position with the
d 77, Simiiarly, move-

R} [ 44 ™I £
5 from “ON” to

T L antil the
r i0 on the face plate 1 indicates the
Y orresponding to the length or extent
of time predetermined as the intervai de-
sired before connection is to be made. It will
be seen that by depressing the plunger 8 in
such a manner the gear 199 is rotated to car-
ry the long tooth 201 away from the lever 205
to an extent determined by the extent of de-
‘pression of said plunger 8. With the tooth
201 disengaged from the lever 205, said le-
ver 205, under the influence of the spring 211,
returns to normal position against the ear
209, thus bringing the latch 213 into the path
of the projection 215 on the contacting bar 95.
The knurled wheel 4 is now rotated until
the index figure indicated by the pointer 10
is equal to, or greater than, the index in ef-
fect on the plunger 8. Turning of the wheel
4 serves to wind up the main spring 119, and
accordingly places a reverse torque (reverse
to the manual rotation direction of the wheel
‘4) upon the main shaft 109, and the large
gear 113. This reverse torque places the es-
capement mechanism in operation and the
main shaft 109 is permitted to rotate slowly
backwards to the initial or “zero” position of
the knurled wheel 4. .
Such rotation of the main shaft 109,
through the gear train 175, 177, and 196, ro-
tates the gear 199, and with it the long tooth
201. After a predetermined time haselapsed,
as controlled by the escapement mechanism,
this long tooth 201 is brought into contact
with the lever 205, which it then pushes aside,

(e
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thus removing the latch 213 from the path

- of the projection 215 on the contacting bar
95 '

(%]

19

it}

30

[}
8,3

40

Simultaneously with the setting of the
knurled wheel 4, the switch cbntrol handle
5 is thrown to its “ON” position. This move-
ment causes the hammer saddle 65 to rotate
out of contact with the anvil piece 93, and
the leaf spring 105, acting on the cam 103,
throws the contacting bar in the direction of
making contact with the terminals 75 and 77.
However, the latch 213 is in the path of the
projection 215 on said contacting bar 95, and
upon engagement of said latch and said pro-

jection, the contacting bar 95 is intercepted

in its motion and prevented from completing
contact. The switch in this condition is il-
lustrated in Fig. 8.

Ultimately, as described hereinbefore, the
long tooth 201 engages the lever 205 to re-
move the latch 218 from engagement with the
projection 215, and when such action occurs,
the contacting bar 95, empowered by the leaf
spring 105, snaps to a connecting position
between the terminals 75 and 77, as shown in
Fig. 9. :

In such a manner is contact established a
predetermined extent of time after the switch
handle 5 is thrown. :

Tt is to be noted that the knurled wheel 4
should .be turned to a value at least equal to
the setting of a plunger 8, otherwise the main
spring 119 will not be wound sufficiently to
turn the gear 199 far enough to release the
latch 213. '

After connection has thus been established,
it may in general be broken simply by mov-
ing the control handle 5 to “OFF” position.
This is true in all cases where the time set on
the knurled wheel 4 is.equal to the time set
on the plunger 8, and is also true if the set
of the knurled wheel 4 is in excess of the set
of the plunger 8, and the excess amount of
time has passed. If the knurled wheel 4 has
been set to a time value greater than the set-
ting of the plunger 8, it is necessary, in order
to break connections, that either (1) the
excess be allowed to elapse, or (2) the knurled
wheel 4 be manually returned to “zerc” posi-
tion, after either of which a simple motion of
the handle 5 to “OFF” position is adequate
to effect a disconnection. This attendant
action of the knurled wheel 4 will be apparent
with the description of the remaining two

> methods of operation hereinafter.

Future break operation - ,
Tor future break operation, as defined

| hereinbefore, the latch 189 is operative while
5 the latch 213 is held in an inoperative posi-

tion, as in the ordinary operation.

For purposes of description, the switch is
again assumed initially to be in the “ordi-
nary” operating position. That is, the con-
trol handle 5 is “OFF”, and the knurled wheel

7

4 and the plunger 8 are both at their respec-

tive “zero” positions. Threughout the future

break operation the plunger 8 remains in .

“zero” position, so that the latch 213 is in-
effective and the contacting bar 95 is at all
times free to rotate in an unobstructed
manner. -

The handle 5 is now thrown to “ON” posi-
tion, whereby contact is immediately made as
described hereinbefore.

The knurled wheel 4 is next rotated until
the pointer 10 indicates the index corre-
sponding to the extent of time it is desired
to allow to pass before contact is broken.
Rotation of the wheel 4 effects two actions,
namely, (1) the main spring 119 is wound
and the escapement mechanism set in opera-
tion as. described hereinbefore, and (2) the
long tooth 195, by reason of the rotation of
the gear 177 (through the gear 175) is ro-
tated away from engagement with the sur-
face 193 of the lever 181, thus permitting said
lever 181 to return, under action of the spring

187, to its normal position against the ear 185, -

thereby carrying the latch or projection 189
into operative position intercepting the path
of motion of the hammer saddle 65.

It is to be noted at this point that the opera-
tion of throwing the control handle 5 from

“OFTF? to “ON” position may be made subse-

quently to, as well as prior to, the setting of
the knurled wheel 4. This is because the
latch 189 is ineffective as against motion of
the hammer saddle 65 from right to left as
in Fig. 5. (The sloping rear edge of the
hammer saddle 65 pushes the latch 189 down-
wardly against the spring 187 and out of the

way, regardless of the position of the long

tooth 195.)

After contact has been made and the wheel
4 has been set, regardless of the respective
order in which these two operations have
taken place, the control handle 5 is returned
from “ON” to “OFF” position, with the re-
sult that the compression spring 51 is over-
centered and pressure is brought to bear on
the hammer saddle 65 tending to throw it
back to the right, that is to the Fig. 5 position.
The hammer saddle 65 is, however, prevented
from moving by reason of its engagement
with the latch 189. - The general position of

the various elements at this stage (excepting .

the contacting bar latch 218 and its plunger 8)

is indicated in Fig. 9. ’
Meanwhile, the escapement mechanism has

been set into operation and the main shaft

7

-7
[53

£

120

[

120

120

109 is slowly turning back to normal position -
empowered by the unwinding main spring -

119. As the predetermined period of time

draws near completion, the long tooth 195
returns to engage with the lever 181 and push
said lever downwardly. The latch 189 is
thus slowly pushed downwardly, and at the
expiration of the predetermined interval of
time, it moves entirely out of the path of the
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hammer saddle 65, and said hammer saddle

65, under the force of the compression spring.

51,snapsto the right, engaging the anvil piece
93 and rotating the contacting bar 95 into dis-
connected position, thus breaking the electri-
cal contact.

It is to be noted that the gear 196, and the-
gear 199 meshing therewith, remain station-

ary throughout the period of this future
break operation by reason of the frictional
engagement of the friction disc 197 and said
gear 196. :

Future make and break operation

The future make and break operation as
defined hereinbefore is essentially a combi-
nation of the future make operation and the
future break operation, with latches 189 and
218 both in effective operation.

Again, for descriptive purposes, the switch
is assumed to be in position for ordinary

_operation, with the handle 5 at “OFF” and
the wheel 4 and plunger 8 at their respective

“zero” positions.
First, the plunger 8 is set, as in future

-make operation, to indicate the interval de-

sired to elapse before it is desired that
connections be made. Simultaneously, the
wheel 4 is set to indicate the interval, con-
sidered from the instant of setting, desired
to elapse before connections are broken. It
is apparent that the setting of the wheel 4

- will be greater than that of the plunger 8,

35

40
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the difference representing the interval dur-
ing which electrical connections are made.
With the setting of both wheel 4 and
plunger 8, it will be seen that both latches
189 and 213 are moved to operative positions.
The action is at this point aggregatively those
of the future make operation and the future
break operation combined. , ,
With both latches in operative position, the
control handle 5 is moved, first to “ON” po-
sition (Fig. 8), and then substantially at
once back to “OFF” position. This occa-
sions the following movements: First, the
hammer saddle 65 is thrown to the left, where
it is canght by the latch 189. Second, with
the withdrawal of the hammer saddle 65, the
leaf spring 105 reacts on the cam 103 to force
the contacting bar 95 towards contacting po-
sition, but it is arrested before contact is
made by the latch 213. Third, with the re-
turn of the control handle 5 to “OFF” posi-
tion, the compression spring 51 reacts on the

hammer saddle 65 placing thereon a force .

back to the right; the hammer saddle does
not move, however, because of the interposed

" latch 189.

60

65

- Meanwhile the escapement mechanism has
commenced operation and the main shaft 109
slowly returns to “zero” position. After the
interval before connecting has expired, the
gear 199 will have rotated so that the long
tooth 201 thereon has disengaged the latch
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213 and allowed the contacting bar 95 to snap

to contacting position across the terminals
75 and 77. At this stage, the elements of
the switch are arranged as in Fig. 9. The
main spring 119 has not, however, returned

completely to its “zero” or normal position, -

and the escapement mechanism is still func-
tioning. « When the intervals before discon-
necting has expired, the gear 177 will have
rotated so that the long tooth 195 thereon
has disengaged the latch 189 and allowed the
hammer saddle 65 to snap against the anvil
piece 93 to return the contacting bar 95 to
disconnected position, thus breaking the cir-
cuit. , : -
In the cireuit breakinf operation, the latch
213, being disengaged
tion, does not obstruct the disconnecting ro-
tation of the contacting bar 95.

Tt is thus seen how the present invention is

constructed as well as the manner of its op-
eration under several different conditions.

Variations

Tt is to be understood that the various ele-
ments, especially the gear trains and escape-
ment mechanism, may be varied in size and
arrangement so that the indicia on the wheel
4 and plunger 8 represent any suitable in-
tervals of time, for example, hours, minutes,
or seconds. Further, it is to be understood

80

rom operating posi-

85

920

05

that, under conditions such as for the system- .

atized control of chemical or bacteriological
processes, the adjustability feature may be
dispensed with and the wheel 4 and plunger
8 or their equivalents provided with suitable
stops to control their settings at predeter-
mined values for each cycle of operations.

 Furthermore, it is to be understood that the
face plate 1 and housing 13 may equally well
be replaced with other cofunctional means,
whereby the switch is adapted for other than
wall operation, such as, for example, a port-

-able desk or panel mounting encasement.

In view of the above, it will be seen that the
several objects of the invention are achieved
and other advantageous results obtained.

As many changes could be made in carrying
out the above constructions without depart-
ing from the scope of the invention, it is in-
tended that all matter contained in the above
description or shown in the accompanying
drawings shall be interpreted as illustrative
and not in a limiting sense.

I claim: :

1. A time delay switch comprising a con-
trol handle, means for effecting electrical con-
nections, and a time delay mechanism, said
time delay mechanism including Ilatching
means, said latching means cooperating with
said handle and said means to control the
time of making contact and the time of break-
ing contact and separate adjusting means for
each of said latches whereby said latches may
be adjusted independently of said time delay
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mechanism, said adjusting means also being

_ adapted to remove said latches from opera-

10

25

€9

tive position, whereby said switch is condi-

tioned for non-time delay operation, and will
remain indefinitely at rest in either circuit-
making or circuit-breaking position. :

2. In a time-delayed switch, means for con-
trolling the time of making and breaking con-
tacts comprising a time escapement mecha-
nism and at least two latches controlled by
said escapement mechanism, and means for
independently adjusting said latches, said ad-
justing means also being adapted to remove
said latches from operative position, whereby
said switch is conditioned for non-time delay
operation, and will remain indefinitely at rest
in either circuit-making or circuit-breaking
position. .

3. In a time-controlled electrical switch, a
control handle, a contactor bar, a pair of ter-
minal pieces adapted to be connected by said
contactor bar, a hammer saddle on said con-
trol handle, and an over-centering spring re-
acting between said hammer saddle and said
control handle, said hammer saddle engaging
said contactor bar whereby, by motion of said
control handle, said contactor bar is thrown
into and out of electrical contact with said
terminal pieces, a timing mechanism, a latch

+ associated with said timing mechanism and:
controlled thereby, said latch being adapted .

to project into the path of said contactor bar
to prevent said contactor bar from connecting
said terminal pieces until said latch is re-

> moved by said timing mechanism, and a sec-

ond latch also associated with said timing
mechanism and also controlled thereby, said
second latch ‘being adapted to project into
the path of said hammer saddle to prevent
said hammer saddle from removing said con-
tactor bar from contact with said terminals
until said second latch is removed by said

" timing mechanism.

45

50
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4. In a time-controlled electrical switch, a

control handle, a contactor bar, a pair of
terminal pieces adapted to be connected by
said contactor bar, a hammer saddle on said
control handle, and an over-centering spring
reacting between said hammer saddle and
said control handle, said hammer saddle en-
gaging said contactor bar whereby, by motion
of said control handle, said contactor bar is
thrown intoe and out of electrical contact
with said terminal pieces, a.timing mecha-
nism, a. latch associated with said timing
mechanism and controlled thereby, said latch

being: adapted to project into the path of .

said contactor bar to prevent said contactor
bar from connecting said terminal pieces
antil said latch is removed by said timing
mechanism, and a second latch also associated
with said timing mechanism and also_con-

- trolled _thereby, said second latch being

adapted to project into the path of said ham-

65 mer saddle to prevent said hammer saddle

9

from removing said contactor bar from con-

tact with said terminals until said second
latch is removed by said timing mechanism
and separate adjusting means for each of said
two latches.- - , .
5. In a time-delay electrical switch, a con-
trol handle, a contactor bar, and terminal
pieces adapted to be connected by said con-
tactor bar, over-centering means operatively
connecting said control handle and said con-
tactor bar, a pair of latches, one of said latches
being positioned to prevent movement of said
contactor bar, and the other of said latches
being positioned to prevent operation of said
over-centering means, and timing means oper-

70
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80

ating to remove said latches separately from -

of predetermined time intervals.

6. A switch as set forth in claim 5, further
characterized in that the first-named latch is
operative to prevent movement of said con-

their operative positions upon the expiration -

88

tactor bar only as said contactor bar moves

to connect said’ terminals.

7. A switch as set forth in claim 5, further |

characterized in that the second-named latch

is operative to prevent operation of said over--

centering means only when said over-center-
ing means moves to disconnect said contactor
bar from said terminals. " '
~ 8. A swiich as set forth in claim 5, includ-
ing separate adjusting means for each of said
latches, whereby the predetermined time in-
tervals associated with said latches may be
independently varied. :
9. A switch as set forth in claim 5, includ-

‘ing separate adjusting means for each of said

90
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100

latches, whereby the predetermined time in- - -

tervals associated with said latches may be
independently varied, one of said adjusting |

means being connected to said timing means
in such manner that manipulation of such
adjusting means empowers the timing means
for action. - '

10. In a time-controlled switch having a |

plurality of operative phases, including cir-
cuit-making and circuit-breaking phases, a
movable contactor bar and terminals posi-

103

110

tioned to be engaged by said contactor bar,a .- |

spring at all times urging said contactor bar
into ‘one operative phase, a time-controlled
latch operative to prevent said contactor bar
from moving under influence of said spring,

115

an actuating mechanism including a second - -

spring more powerful than said first spring,
and means for positioning sdid actuatin
mechanism in operative relationship to sai
contactor bar when in said one operative

120

phase, whereupon said actuating means, im- -

pelled by said second spring, forces said con-

125

tactor bar against the reaction of said first

spring, into a second operative phase. -
11. A switch as set forth in claim 10, in-
cluding a second time-controlled latch, said

second latch being operative to prevent said

130
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actuating means from forcing said contactor
bar into said second operatisie phase. .
12. A switch as set forth in cleim 10 in-

cluding a second time-controlled latch, said

&

o7

second latch being operative to prevent said
actuating means from forcing said contactor
bar into said second operative phase, end in-
cluding s single timing train operating both
of said latches. . '
18. A switch as set forth in claim 10 in-
cluding a second time-controiled latch, said
second latch being operative ic nrevent said
actusting means from forcing seid contactor
ber into said second operative phage, a single
siming train operating both of seid latehes,
and separate adjusting mes v indi
determining the time ab v
shall cease t
. inoa
olurality of operstive »
cuit-making and eircuit-

i contector bar sn
tioned ¢o be engeged by said ,
mechanical actuating mesn h
25 said contactor bar, s timing traiu,
- off Intches, at least one of said Iat being
operated by @ geer trein cooperating with
said timing {rain, one of snid lstches being
operative to prevent said contactor bar from
30 assuming one opsrative phase by intercepting
tho path of said contactor bar, the other of
seid latches bei

veing operative to prevent said

contacior ber from sesumi sscongd oper-
ati peth of at

ve phase, by interee
26t part of said actust
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which both of said latches comprise levers
h&ving fulcrums, and projections, one on one
end of each lever, extending into operative
positions, said levers being actuated by pro-
jecting means associated with said fiming
train, - ,

8. In g time-controlled switch, a pair of
lagches for preventing making and breaking
of electrical connections for predetermined
time intervals, an escapement train having 5
a main shaft, and a pair of gear trains driven
from said main shaft, the last gear of each
train, respectively, controlling the position of
one of said latehes.

i7. In & time-controlled switch, a pair ©

70

Lt
of latches for preventing making snd break-
ing of electrical connections for predeter-
mined Gime intervals, an escapement irain
having & main shaft, and » bpeir of gear
trains driven from said main shafé, the last ¢
gear of each train, respsctively, controlling
the position of one of szid latches, and means
Tov predetermining the time at which the said
istches are moved, said mesns comprising,
for ene lzich, means for adjusting the posi- ¢
tion of said main shaft, and for the second
ch, means operaiing directly upon the re-
asctive gear train associated with said latch,

A switch a8 set forth in claim 17, in
main shaft adjusting means also ¢
to empower said escapement train.
estimony whereof, I have signed my
name to this specification this 20th day of
January, 1831 :
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