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UNITED STATES 

1916,867 

PATENT OFFICE 
ABOUSE RHODEs, O NEW HAVEN, CONNECTICUT, AsSIGNOR TO E. E. REODEs, TC, 

OF NEW HAVEN, CONNECTICUT, A CORPORATION OF DEAWARE 

SWITC 

Application fled January 24, 1931. 3erial No. 3039. 

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 adjustable 
delayed contact-breaking action; the provi-. 
sion of a switch of the class described which 
may optionally have either of the delay 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 and which has improved wearing and 
FE qualities. Other objects will be 

in part obvious and in part pointed out here 
s 

Ease, 

The drawings 
in the accompanying drawings, in which 

is illustrated one of various possible embodi 
ments of the invention, 

Fig. 1 is a front elevation of a switch en 

a pian view of a supporting piaše; 
a horizontai cross section take 
f Fig. 2; 

of Fig. 4.; 
3.E. ideal section taken aidig iris 

is a fragmentary cross sectic: taker. 
of Fig. 5; 

Fig. 8 is a verticai sections 
aio; a divan 

- Jig. 3; iC3, 
edifypnFig. 5; 

section sittika: o Ei 
5 &nd 3 illustrating the swich set in 3, it: 
ther advanced condition of operation. Fol. 
jigs. 5 and 3; 

*: 8 -: As Fig. i0 is a vertical section {ake 3. 
line 10-20 of Fig. 4; 

Fig. 11 is a vertical section taken along ite 
ii. 11 of Fig. 4; 

Fig. 12 is a composite ideal section taken 
along lines 12A-2A of Fig. 11, 12B-123 
of Fig. 10, and 12C-12C of Fig. 5; 

Fig. 13 is a fragmentary elevation illustrat 

S. s 2. Vericai cross section take; o;i. 
. m 

ing the manner in which a main spring is 
mounted; -- 

Fig. i4 is a fragmentary horizontal sec 
tion taken on line 14-14 of Fig. 12, illus 
trating an escapement nechanism; and, 

Fig.15 is a fragmentary section taken on 
lines 15-15 of Rigs. 12 and 4. 
Similar reference characters indicate cor 

responding parts throughout the several 
views of the drawings. 

iss 

Go 
The invention in généré 

Referring now inore particialiy G Figs. 
i and 2, nuneral indicates a fish face plate 
of the Éype in general use for waiiancunting GE 
of electrical switches. A central opening 
3 perinits a control handle 5 of E, switch to 
extend outwardly to an available nanipulate 
ing position. Screws 9 hoid she face piate : 
to the switch . 

Á. Second opening 2 in the i2GG as . 
pernits & inted setting wee: A & Eciect 
throug Said face plate. A. : opezig 
3 likewise peries as a distake plungee & 
to extend through the face pieie E. E.g. 
wheel á and the gitEnges 8 peFE is SEGE 
of the tie 36, which eiec{Eical coinectioIS 
wii} be made 2d noise, as Wii 2. 
nore fully hereign after. Roses of Oiziers 10 
Sre provided of the face pia. . s 
catig, by relation g suitarie indici. 
wheel 4 and plugge, 8, he iness; iiich colo 
nections will be made and breiei. 

Froit; the exterior, the Switc. : RE 
3: O comprise a, IoEn&isig 
h he ace piste screws 9 

Wišich housing 3 having e2. 
ternizais 5 a.d. ( )0). 

he crising 3 is preferably 
1sulating iaiterial, such as 53. 
Loic code:sation. Oroduct 
Fousing i3 is held to the 
by screws 9 (see Tigs. 4. a. 
The mounting pate 1 is Eis3.2. 

detai in Fig. 3. EG will be seen that, i. 

3. 

S. 

3. 

led it 
t, GoF)- 8 

grises a long, reiatively errow vertical por 
tion i2 having sideward portions 2i and 23 
€xtending a, right angles from the general 
pia Ene of the plate. A. central operting 4. 
permits the passage of the Switch handie 5,363 
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and 6). On the pin 89 is rotatably mounted 

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

2. 

3. G 

6. 

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 
pin 89. . - - 
The assembly 91 comprises an anvil piece 

gether with suitable spacing washers, all 
mounted on a sleeve 9 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 dis 
engage, by rotation on the pin89, the knife 
edge contacting strips 83 and 85. The rela 
tive shape of the bar 95 and the spacing of the contacting strips 83 and 85 will be ap 
parent from Fig. 5. 
Mounted on the back of the housing 13 

by means of a rivet or the like 107 is a leaf 
spring 105 which reacts on the can 103 (see 
Fig. 5) to cause the contactor assembly 91 to 
rotate on the pin 89 in a counter-clockwise 
direction. w 

As the hammer saddle 65 snaps from its 
Fig. 5 position to its Fig. 8 position, as de 
scribed hereinbefore, it disengages from the 
notch99 in the anvil piece 93 and the action of 
the leaf-spring 105 on a can 103 causes the 
contactor bar 95 to rotate into contact, with 
the terminal pieces 83 and 85, thereby elec 
Érically connecting the terminais 15 and 17, 
provided no obstruction is presented for the 
rotation of the contactor bar 95. (The time 
controlling means, as will be described here 
i3fter, in operation intercepts or has a latch 
ing effect, upon the coactor bar 95 and ten 
porarily prevents is from making con&act; 
with the terminal pieces 93 and 85.) - 

if, now, the switch hand 5 is manually 
Enoyed from its lef, hand, Fig. 8 position, 
to its right, hand, Fig. 5 position, the ham 
iner saddle 65 Snaps from the left to the 
right, provided to obstraction is presented 
for the rotation of said hammer saddle 65. 
(The time controlling means, as will be de 
scribed hereinafter, in operation, also inter 
cepts or has 8, atching effect, upon the ham 
ner Saddle 65 and Éeimporarily prevents it, 
fron Swinging to he right.) Assuming for 
Éhe present that to atching means is inter 
poced, ie hammer Saddle 65 in swinging to 
the right engages the notch 99 in the anvii 
piece 93 and rotates the assembly 92 in a 
clockwise direction on the pin 89, consequent 
iy causing the contactor bar 95 to rotate out 
of contact with the terminal pieces 93 and 85, 
thereby to break the electrical connections. 
It is to be understood that the force on the 
hammer saddie 65 occasioned by over-center ing the compression spring 51 is sufficiently 
great to overcome the counter force caused 

by the pressure of the leaf-spring 105 on the 
can 103. . . . . . m 

present that no time-controlled latching 
meansisin operation, that making and break 
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 controlling mechanism, 
The time controlling mechanism is illus 

trated generally in Figs. 4 and 12. 

It is accordingly seen, considering for the 
O 

Referring now more particularly to Fig. 
12, it will be seen that the knurled wheel 4 80 
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 17 (see Fig. 5). 
Mounted on the main shaft 109 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 19 is hooked over a pro 
jection 123 formed on the main shaft 109. 
A pair of ears 125, likewise struck from the 
plate 11, serve to hold the main spring 119 
in coiled form. 

in order to prevent the main spring 119 
from relieasing sidewardly, and in order to 
provide additional protection against the 

protecting cover 127 is provided on the main 
shaft, 109 (see Fig. 2). The knurled wheel 
4 and she main spring cover 127 are prevented 
fro in rotating on the main shaft, 109 because 
they are formed so as to engage a flattened 
Ption i29 on the main shaft i09 (see Fig. 
3). 

Ft. Wii accordingly be seen that, turning 
of the knurled wheel 4 winds up the mail 
spring i9, thereby occasioning a reverse 
torque on the main shaft, 109. 
An escapement nechanism is provided to 

permit the torque 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. 
ii and i2. A large gear i31 is mounted loose 
ly on the main shaft i09. A friction disk 
133 is mounted it a non-rotatable nanner 
on the main shaft. i09 in juxtaposition to the 
large gear 13i in such a manner that the 
shaft, 109 may turn, when winding up the 
main spring i9, with out rotating the large 
gear 531, but also so that the frictional en 

(see Fig. 4) and 

95 

20? 

nain spring i19 uncoiling, a main spring . 

i30 

  



gagement of the disk 233 with the gear 13i 
will not permit the main spring 119, after it 
has been wound up, to unwind without turn 
ing the gear 131, which is itself connected ke 
the regulating escapement mechanism. It 
is thus seen that the gear 131 remains. 
tionary when the main spring 119 is wo 
before rotation of the kauried wheel 4, 
that on unwinding of the inain spring 
the gear 131 is effectively non-rotataile gon 

. 

the main shaft, 109. 

s 

5 

4. J 

s 5 

by the reiative sizes of the gea 

Engaging he teeth of the gear 181 is & 
rain. In the present embodia 

gear train coinprises a pinion 135, riven by 
a gear 3i, and which is Inounted CI 2, glas.if 
53 supported between the plates 
i13. Aiso mounted upon he sha 
an immovable fashion is a 
The large gear 139 in turn 
pinion 143 on a shai, 14.3 havir 
iage gear i. 
ion 141, sia, respectively 
... -- y 9 

i37, and large gear 189. 
The large gear 145 in its an irives a 

third pinion 4, Smiliar to the pinio's 35 
and 142, which is mounted oil, a shaft. i4S, 
similiar to the shaf: 232d 14.3, EAEaow 
ably riotanied on the shaft. i49 is aissa 

which 77 
4. ... ... 

; : 

ported by 
and i3. 

it, Wiii is seen that here is a Barge in 
crease in angular motion from the gear i3. 
to the sprocke, wheei i5i, or considerisagi, 
in the reyerse manner, there is 3, arge de 
crease in angular Iaotion iron the sprocket 
gheei 35i to the gea i31. This increas 
decrease, considered either way, is coin: 
and 145, and the pinions 135, iáil a 
Engaging with the sprocket, whe 

the escapement mechanisin per 
pennen; Enechanisia (see aiso Fig. 
} comprises a balance whee 5 

are threaded into the plates ii. 
respectively. The bearing pia: 
vided with a square head so a 
of the pressure on the shalf, 
effected. Era general, the bea 
and 59 are adj2sted so : 
turns loosely in ther, 

the shaft, i55, as isdicated 
(Fig. 5), and at the othe 
tively stationary plate 3i 

C. s wise torque on the shaft, 155, as viewe 
the side represented by he pate iii. 
The shaft, 155 is provided via 3, notch i3a 

2,325,83? 

cut therein, at the region of its engagement 
With the sprocket wheel 15i. The notch 167, 
when in a proper position, permits the 
sprocket, wheel 151 to turn freely, as will be 
described hereinafter. 

Extending at substantially a right angle 
from a spoke of the balance wheel 53 is a 
in 89. The pin 69 engages teeth of 
rocket, whee: 151 and cooperates with the 

18 to form an intermittent, escape 
Inent anechanism for the sprocke, whee: 153. 
This escaperinen; operation .7ill be apparent 
y reference &c Fig. 4. In Fig. 4, there 

2, cockyvise torque on the sprocket, whee: i. ii i. 
A. v 0 - " - 

ough the gear train i31, 35, 39, 4i, i45 
27. There is a smaller clockwise torque 

provided by the hair 
A. 

balance wheel 153 O i. g i. 

spring 161. The torque on the balance winee 
i ices the pin 69 agains: the edge of 
a &oot '73 of the sprocket, wheel i51. The 
greater Orgue On the Coth uses it to 
advance, thereby forcing in 169, Ry a 
can action, to rotate against he iOrque of as 

Rotation of , 
causes coextensive iotation of the ha 

the balance wheel shaft, 

2. i S i 8. 

iron a next-advancing tooth 73 of 

provided by the again Spiring 119 acting 

pin 

20 

the 

95 
She sp?ocket; wheel 153. Withou; the notch 
i6 in proper position, he ooth 13 cannot 
pass the balance 77 heel shaft, 155, and is 
stopped hereby. 

Returning to the action of the tooth 11 
1. in 69 On the pin 169, the force on said pin exerted 

by the ico. 11 is suiciently great, to cece 
sion the rotation of said in 169, against the 
torque of the hair spring 6i, ie an extent 
considerably greater than inerely to pass 
Give he cres, ei he tooth i'i. In other 
Words, the pin ió9 is Snapped away to rotate, 
say sixty degrees, agains, he hair spring 

ith he pin 69 cat, of the way, the 
sprocket, wheei in Inediately turns until the 
Inext advancing tooth 78 is stopped by con 
&ac; 7ith the staoch, circular portion of the 

ai, 155.. This tooth 13 canno, advance 
e shaft, i55 turns sufficiently ior its to s t 3, h 

s through the notch i3. 
Rileanwhile, the piza 189 reach 

rotation agains; the hair 
a.i.d. the hair spring then a CRC8 
7erse the direction of rotation of 9 

his force said pin back towards th 
With the 

i 
i. O & i. y s i S i o: 3. : 

tation of the pin 69 by . 
occasions coextensive rotatio. 

155, with the result, that as the pia 
position of contact. With he for 
the tooth 273, the notch 16, is 3rough into proper position to permit, &ha 

1- 43 . 18, 20ting tag orward rotation of the icotia, 
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1,016,887 
der the torque of the main spring 119. So 
advancing, the leading edge of the tooth 178 
engages and rotates the pin 169 against the 
torque of the hair spring 161 and the action 

the tooth 171 is thus repeated by the tooth 
3. 
In such a manner the balance wheel 153 

and its attached parts serve to it 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 118 into the space between plates 113 
20 

25 

30 

40 

45 

50 

55 

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 113. The shaft 179 extends through 
the plate 25 as will appear hereinafter. In 
the same plane as the gears 175 and 17 is 
provided a latch lever 181, which is itself 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 projection 189 is formed at right angles 
to E 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 19 

extends through the plate 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 disc 197 (see Figs 5 and 12). The 
gear 196 is loose on the shaft 179 but the disc. 
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 79 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 along tooth 201. The gear 199 is 
supported on a shaft 203, which is in turn 
supported in the plate 25. The tooth 203 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 

by an ear 209 struck from the plate 25, and 
is normally held against said ear 209 by a . 
leaf spring 211. 

Extending from the lower end of the lever 205 is a projection 213. The projection 213, 
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 

75 
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 
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. 

The 

95 

loo 

05 
109 occasions rotation of the gear 199, re- . 
gardless of the separate rotatability of the 
gear 199 by itself. 

It is thus seen that a time-controlled mech 
anism is provided which presents two con 
trolliable atches 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 

0 

5 

The conditions of operation of the switch 
described above are as follows: 

(a) It 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. 

(b) it is desired to operate the switch 
to make connection after a definitie time has 
elapsed from the time of throwing the man 
ually controlled handle to “ON” position, 
without any definite time for breaking the 
connection. 

(e) It is desired to operate the switch 

120 

25 

30 



3 

to make connection immediately upon throw 
ing the manually controlled handle to “ON” 
position, and to break connection after defi 
inite time has elapsed. 

(d) It is desired to operate the switch. 
take connection after a definite time has 

- - from the line of throwing the man 
ontrolled handle to “Gr,” position. 

lagically to break connection a defi 

. 

35 tacting bar 95, aire, for Ozdinary 
Inoved into inoperative positions 
iowing manner: 

Rotating of the kauried wheel 4 in E, di 
rection such that the magnitude of the in 
dicia, thereon is decreasing (clockwise rota 
rtion in Fig. 10) ultimately, when the in 
dicia reach a "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 
S. in its slot 191 and is thus removed from 
e path of the hammer saddle 65. If the 

wheel 4 is left at its "zero’ 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 lower 
end of said lever 205 and the projection or 
latch 213 thereon to the right and carrying 
said latch out of the line of notion of the 
projection 215 on the contacting bar 95. If 

65, the plunger 8 is left at its "zero’ position, 

40 

45 

50 

55 

39(3,36 

the contacting bar 95 is permitted to rotate 
without interception by the latch 213. 
With latches 189 and 213 so removed from 

operating position, movement of the control 
handle 5 to “ON” position permits the leaf 70 
spring i05 to Sap the contacting bar 95 in)- 
mediately into contacting position with the 
terminal pieces 75 and '7. Similarly, move 
eng of the contro handle 5 

3. 

th -- - - - - uji . . . . 

pective “Zezo’ po 
he iziger 3 is now de 

pointer i0 on the face plate i indicates the 
index corresponding 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 punger 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 120 
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- 125 
tates the gear 199, and with it the long tooth 
201. After a predetermined time has elapsed, 
as controlled by the escapement mechanism, 
this long tooth 201 is brought into contact 
with the lever 205, which it then pushes aside, 330 

0. 

105 

O 

5 
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thus removing the latch 213 from the path 
of the projection 215 on the contacting bar 

5 

10 

CO 

2 5 

30 

3. 5 

40 

95. 
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 ill 
lustrated in Fig. 8. 

Ultimately, as described hereinbefore, the 
long tooth 201 engages the lever 205 to re 
move the latch 213 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. 

It 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 

4. 5 

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 "zero’ 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 : 
For future break operation, as defined 

hereinbefore, the latch 189 is operative while 
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. Throughout 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 
8e. 

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 
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 
“OFF' 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 213 and its plunger 8) 
is indicated in Fig. 9. 

Meanwhile, the escapement mechanism has 
been set into operation and the main shaft 

pass before contact is broken. 
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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 30 
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hammer saddle 65, and said hammer saddle 
65, under the force of the compression spring. 
51, Snaps to 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 
213 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, 
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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 caught 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. 
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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 circuit breaking operation, the latch 
80 

213, being disengaged from operating posi 
tion, does not obstruct the disconnecting ro 
tation of the contacting bar 95. 

It is thus seen how the present invention is 
constructed as well as the manner of its op 
eration under several different conditions. 

Variations 
It 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 
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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. 

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 latching 
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 
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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. 
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being adapted to project into the path of . 

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 into 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 

said contactor bar to prevent said contactor 
bar from connecting said terminal pieces 
until 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 

85 
adapted to project into the path of said ham 
mer saddle to prevent said hammer saddle second latch 

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 
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ating to remove said latches separately from their operative positions upon the expiration 
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 
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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 switch 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 
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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 

10 

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, 
an actuating mechanism including a second 
spring more powerful than said first spring, 
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and means for positioning said s 
mechanism in operative relationship to sai 
contactor bar when in said one operative 
phase, whereupon said actuating means, im 
pelled by said second spring, forces said con 25 

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 being operative to prevent said 30 
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actuating means from forcing said contactor 
bar into said second operative phase. 

i2. A switch as set forth in claim i0 in 
cluding a second time-controlled latch said second latch being operative to prevent said 
actuating means from forcing said contactor 
bar into said second operative phase, and in cluding a single timing train operating both 
of said latches. 

13. A switch as set forth is clain i0 in 
cluding a second time-controiled atch, said 
second letch being operative to prevent said 
actuating neans from forcing said contactor 
bar into said second operative phase, a singie 3. 
&i?ining train operating...both of scia takehes, 
Sad Separate adjusting means ic individually 
deer aining the time a faica either of said 
atches shai cease to be operative. 

4. ine-controllied switch haying 3. all -- O e. Ein S. 

tioned to be engaged by ga. 
Rechanical actuating negers associated with 
Said coat actor bar, a kining trait, and a pair 
of itches, at eas, one of said atches being 
created by 8 ge&r Érail cooperating with 

ining train, one of Saidiatehes being 
operative to prevera, Said contactor bas' from 
assu Raing one operative phase by intercepting 
the path of said contactor b32, he other of 
said itches being operative to prevent, said 
con&actor or from SSE ming a second oper 
give phase, by intercepting the p3%h oi at 
0.36% pa.It of Said actuating ineans. 
35. A Switch as g33 foil in citiz, i4, in 
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which both of said latches comprise levers 
haying 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 timing 
train. 

16. In a time-controlled switch, a pair of 
latches for preventing making and breaking 
of electricai connections for predetermined 
time intervais, an escapement train having 
a nain 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 latches. 

7. In a time-controllied switch, a pair 
of atches for preventing making and break 
ing of electrical connections for predeter. 
Rained tine intervais, an escapement, train 
having a main shaft, and 2, pair of gear 
trains driven from said Emain shaft, she last 
gear of each train, respectively, controlling 
the position of one of said atches, and means 
for predetermining the time at which the said 
atches are moved, said heans comprising, 
for one atch, meals for adjusting the posi 
{ion of said Iain shaft, and for the second 
iaich, ne&is operating directly upon the re 
spective gear rain associated with said latch. 

18. A switch as set, forth in cisim (, in 
which the main shaft adjusting ineans also 
serves to empower said escapement train. 

An estimony whereof, have signed my 
name to this specification this 20%h day of 

REARCUS H. RHODES. 
Jaznuary, 193i. 
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