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The present invention relates to improve 
ments in devices for mechanically controlling 
a group of pneumatically operated electiic 
Switches. 

It is known to control a set of pneumatical 
ly operated electric switches by mechanically 
actuating the air valves. This control hith 
erto has not been applicable to notors, more 
particularly on electically driven vehicles 
because faulty or short-circuit-producing 
switching was liable to occur in the inain cil 
cuits, since no interioeking lineans Were pi'o- 
vided between the switch in its contact, DOS 
tions for the main circuits and the illechanisin 
operating the pneumatic valves. r 
The present, invention enedies his condi 

tion of things by providing nei is whe'eily 
the mechanism actuating he valves of the 
switches is mechanically - 
cordance with the conta, 
switches so that the worki 
not be faulty. 
Two constructional examples of the device 

according to the present invention are dial 
grammatically illustrated in the accompany 
ing drawings in which 

Fig. 1 is a view of Oile construction alie 
Figs. 2, 3 and 4 illustrate 
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Solne of the eie 
ments of a second construction in variolis 
positions. 

Fig. I shows a set of three single 
1, 2, 3 belonging to a vehicle control foil 
single phase current. The contacts 16 the 'e- 
of are on various points of the secondary 
winding of a step transformer (not shown) 
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the moto's being fed through the said coin 
tacts and through a choke coil (not showia). 
it is assumed that the Switches 1 a 
connected to the same end of the 
the switch 2 being connected to the other 
thereof so that the Switch 3 must fi 

40 

for the purpose of preventing short-circl: 
The contacts 16 are operated by a rod 17 

displaced in the circuit-closing direction iy a 
piston 14 moving in a coil pressed ail cylindie' 
13 and in the circuit-opening direction by a 

retirer - - - - SSS ( , 
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spring 15. The ingress and eg 
50 into and out of the cylinder i3 is controiled 

by two valves 11 and 12 mounted on a contion 
stem fitted With a roller. The oiler's of all 
the stems 10 co-operate with the travelling 

nut mellber or runner Surrounding a suit 
ably threaded spindle 6 rotated by hand with 
the aid of two sprockets and a chain 5. The 
shaft 21 of the driving sprocl:et is rotated 
by means of the hand wheel 20 of the control 
le: 4 through a friction clutch 22 and a spring 
clutch 23. 
The travelling nut, inember 7 has an op 

erating inember 8 adapted to contact with the 
"oilers of the stells 10, and two interlocking 
nellipei's 9 co-operating with interlocking 
'Ods 19 One of which is fitted to each switch 
1,2,3. The 'ods 19 are actuated by the pision 
rods 1 hrough the medium of suitably piv 
oted level's 18. The accurate position of the 
travelling nui and therefore of the switches 

2, 3 lay be read off an indicator device 
c{}imprising the hand 24 moved by means of 
the threaded portion of the shaft, 21. 

he Construction just described works as 
in Fig. 1 the stems 10 of the valves 

if the Switches 1 and 2 are on the op 
anember 8 so that the said Switches are 

ciosed while the Switch 3 is open. If now the 
veiling nut inelnbei is moved in the direc 

tion of the airlow, the rod 10 of the switch 
I comes out of contact with the operating 
meiniei. So that the said Switch is opened. 
The interlocking rod 19 is raised owing to 
the contacts 16 moving apart from each other 
SO that unobstructed passage is afforded to the 
ief interlocking member 9. Should the con 
tact. 16 not be opened by the switch 1 for any 
cause, the interlocking rod 19 is not raised 
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the said rod when the nut member is op 
erated in the direction of the arrow so that the 
said inlit, member cannot move further, this 
taking place before the stem 10 of the switch 3 

it by the operating member 8. Un 
S on the drive due to the inter 

and rigid connection between 9 and 
e avoided by the cititch devices Ol' coli 

gs 22 and 23. 
he action of the interlocking means is 
me when the operation is reversed, that 
y when the Switches 2 and 3 are closed 
hen the Switch i is to be closed after 3 
iy O. Thus in this construction a 

and dive may be tised on the vehicle, the 
said hand drive being entirely safe as regards 
faulty switching and combines the known 
advantages of simplicity and facility of in 
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spection of hand controls with those of high 
switching power and rapidity afforded y 
pneumatically-operated switches. 
Cams may be used when, in contradistinc 

tion to the construction described, the Se 
quence of Switching operations is not uni 
form. Referring to the construction of Figs. 
2, 3 and 4, the air valves 11 and 12 and their 
stem 10 are actuated by a can 26 keyed to a 
shaft, 25. An interlocking sector 27 is pro 
vided for interlocking the shaft 25 in case 
the contacts 16 or the switch are in the incor 
rect position. To this end, an interlocking 
pawl 29 operated by means of the piston 'od 
17, the lever 18 and the link 28, comes in con 
tact with the said sector. 
This construction works as follows: Fig. 

2 shows the roller of the stem 10 on the boss 
of the cam 26, the valve 11 being thus open 
for the inflow of compressed air into the cyl 
inder 13 and the contacts 16 being closed. In 
Fig. 3 the can has angularly moved in the 
direction of the arrow from the positioi ( 
Fig. 2 so that the roller of the stein 1() is oit 
of contact with the boss, and the outlet yai'e 
42 is open. Assuming now that the contact 
16 has remained closed, the interlocking sec 
tor is in engagement with the interlocking 
pawl 29 so that the shaft 25 cannot be furthe; 
rotated. Referring to Fig. 4, it is now as 
sumed that the contacts 16 are open; the in 
terlocking pawl 29 aifords unobstructed 
movement to the sector 27 in the direction of 
the arrow so that the shaft can be further 
rotated. It will be clearly seen from tie 
above description that the switches cannot be 
incorrectly worked wing to the interlocking 
means provided therefor. 
The hand drive may of coursé be replaced 

by a servo-motor, for example an electric 
motor or by a pressure-operated driving al 
paratus. 

I claim: . 
1. In an apparatus of the class describe. 

a plurality of switches each having a ii 
and a movable contact, means fol line chaii 
cally operating the movable contact of each 
individual switch to open the same all for 
pneumatically operating the into Vale co 
tact of each switch individually to close tile 
same, a carriage having a surface fixed rela 
tively thereto for controlling tha Jiheans fol' 
the pneumatic operation of the said movaisie 
contacts of the said switches, whereby any 
one of the said switches may be automati 
cally actuated and maintained in a closed 
position only after another switch has been 
opened, and means for operating the said 
carriage. 

2. In an apparatus of the class described, 
a plurality of electric switches; each having a 
fixed and a movable contact, means for ne 
chanically operating the movable contact of 
each switch individually to open the same 
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and for pneumatically operating the mov 
able contact of each switch individually to 
ciose the same, a carriage provided with a 
Sir face fixed relatively thereto for actuating 
the pneumatic means for operating the mov 
able contact of each switch, a stop device as 
Sociated with the movable contact of each 
Switch, the said single movable mechanical 
inember also being provided with a surface 
adapted to contact with the said stop device 
of the movable contact of each switch when 
the Switch is closed whereby no one of the 
Said Switches can be closed until after an 
other switcl has been opened, and means for 
operating the Said carriage. 

3. In an apparatus of the class described, a 
plurality of switches each having a fixed and 
2 novable cointact, devices for individually 
(perating the said Switches each comprising 
a cylindel', a pistor, a piston rod to which the 
}}}ovable contact of the corresponding switch 
is connected, a Spring for moving the piston 
ii. One diregion to open the switch, and pneu 
islatic devices for actii: ting tie iston in the 
pposite directio:) to close the switch, a car 

iiilge having a si' face fixed relatively there. 
O and adapted to engage the said pneumatic 
le vices for (): I'::iiig a predetermined num 
;ci' hereo ( !):iii) tain a predetermined and 
201''es. Onctii: ; liber of switches in a closed 
position only after another switch has been 
(eigeti, and illeans for operating the said 
carriage. 

4. In an apparatlis of the class described, 
:l. iii Faity () Switches each having a fixed 
and a 2: Ovalie contact, devices for individ 
tlally operating the said switches each con 
prising a cylindel', a piston, a piston rod to 
which the novable co: act of the correspond 
ig Syvitch is connected, it spring for moving 
the piston i:) ()::e direction to open the switch, 
tlind Phelilitic devices for actitiating the pis. 
on i: the Posite direction to close the 
SWitch, a single movable mechanica member 
having a surface fixed relatively thereto and 
3 dapted to engage the said pnetimatic devices 
for operating a predetermined number there 
of to maintain a predetermined and corre 
sponding at laber of: witches in a closed posi 
tion, a stop device associated with the mov 
:ble tontact of each Switch adapted to be en 
3aged when the Switch is closed by another 
still face on the said single movable mechani 
Cal Yembei whereby the said switch must 
!!e opened to perhit the stop device to be clear 
8 he said secoid sit face on the single now 
able mechanical lineraller before the said inem 
bel" can be moved to close another switch, and i leans for operating the said single movable 
is lechanical member. t 

In testimony whereof I have affixed my sig. 
nature. c. 
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