1,711,278

April 30, 1929. ' G. MEYFARTH
' PNEUMATICALLY OPERATED ELECTRIC SWITCH
Filed Aug/. 1, 1924




5

20

25

3

(=

40

45

Patent

UNITED

ed Apr. 30, 1929,

STATES

1,711,278
PATENT OFFICE.

ASSIGHOR OF OCHE-EHALE 10
GENEVA, SWITZERLAND, A

PNEUMATICALLY-OPERATED ELECTRIC SWITCH.

Application filed August 1, 1884, Serial No, 725,653, and in Switzerland Sepiember 4,

The present invention relates to improve-
ments in devices for mechanically Pontrol'iing
a group of pmeumatically operated clectric
sw1tcres.

Tt is known to coz trol a set of pneumatical-
ly operated electric switches by mechanically
actuating the air v ﬂves This control hith-
erto has not been applicable to motors, more
particularly on e%cwm:ﬂly driven vehicles
because faulty or short-circuit-producing

switching was liable to occur in the main cir-
cuits, since no interiocking means were pro-
vided between the switch in its contach posi-
tions for the main cireuits and the mechanism
operating the pnewmat tic valves.

The presenL invention remedies this condi-
tion of things by p‘s’f*vmmf“ mesns whe;e by
the mechanism ac tuating he V‘ﬂ res of the
switches is mechanically int e
cordance with the comvact
switches so that the working
not be faulty.

Two constructional examples of the device
according to the presem invention are dia-
gram’na’rmul y illugtrated in the accompany-
ing drawings in which

T ig. 1is a view of one constructio i fm{

Figs. 2 8 and 4 illustrate some of the ele-
ments of a second construction in Vm'ious
positions.

Fig. 1 shows a set of three single switcel
1, 2, 8 belonging to a vehicle control f o
smgle phase current. The contacts 16 there-
of are on various points of the secondary
winding of a step transformer {not shown )
the motors being fed threugh the said con-
tacts and throu 01 a choke cx ui (10t shown).
Tt is assumed that the switches and 3 are
connected to the same end of the choke coil,
the switch 2 being connected to the cther and
thereof so that the switch 3 must fivst be clo

when the switch 1 1 open and conversely the
switch 1 must first be closed when 8 is open
for the purpose of prﬂvenumh short-cireuits.

The contacts 16 are operated by o rod 17
displaced in the circuit- closnP direction ]w a
piston 14 moving in a compress eT aiv cyhv de
13 and in the circuit-opening direction by a
spring 15. " The ingress ﬁnd egress of air
into and outb of the cyhndﬂ“ i
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by two valves 11 and 12 mounted on a comnion
stem fitted with a roller. The rollers of all
the stems 10 co-operate with the travelling

1923.

nut member or runner 7 surrounding a suit-
ably threaded spindle 6 rotated by hand with
the aid of mo sprockets and a chain 5. The
shaft 21 of the driving sprocket is rotated
by means of the hand wheel 20 of the control-
fer 4 through a friction clutch 22 and a spring
clutch 23.

Tm travelling nut member 7 has an op-
erating member 8 adapted to conbact with the
mes of the stems 10, and two interlocking

members 9 co-operating with mtexlockmg
1'0(15 19 one of which is fitéed to each switch
1,2,8. Therods 19 ave actuated by the piston
rods 17 through the medium of suitably piv-
oted levers 18. The accurate position of the
travelling nut 7 and therefore of the switches
1, 2, 3 may be read off an indicator dbxlce
comj Ju.ﬂng the hand 24 moved by means of
the threaded portion of the shaft 21.

The constr uJqul just described works as

In Mg, 1 the steins 10 of the valves

, 12 of the switches 1 and 2 are on the Op-
erating member 8 so that the said switches ure
closed while the switch 8 isopen. Ifnow thu
travelling nut merber is moved in Lrhe divec-
tion of the arrow, the rod 10 of the switch

1 comes out ‘of contact with the operating
member so that uha said switeh is openﬂd
The 111L01‘10Ck111g rod 19 is raised owing to
the contacts 16 moving apart from each other
so that unobstructed pa ss%ge is afforded to the
@ L interlocking member 9. Should the con-
ct 16 not be opened by the switch 1 for any
ﬂlo 1mellocmno rod 19 is not raised

and the left 1111811001;.1ng member 9 touches

the sald rod when the nut member 7 is op-
erated in the direction of the arrow so that the
said nut member cannot move further, this
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talring place before the stem 10 of the switeh 3
is engaged by the operating member 8. Un-

due stresses on the drive due to the inter-
locking and rigid connection between 9 and
19 ave aveided ‘) the ciutch devices ot cou-
Lings 22 and 20.

he stion of the interlocking means is
ame when the operation is reversed, that
BY W hen the switches 2 and 8 are closed
hen the switeh 1 is to be closed after 3
iy open. Thus in this construction a
i ive may be used on the vehicle, the
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hand ¢
sald hand drive being entirely safe as regards
faulty switching and combines the known
advantages of snnphclcy and facility of in-
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spection of hand controls with those of high
switching poewer and rapidity afforded ’Ey
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 cam 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 rod
17, the lever 18 and the link 28, comes in con-
tact with the said sector.

This construétion 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 camn has angularly moved in the
direction of the arrow from the position of
Fig. 2 so that the roller of the stem 10 is out
of contact with the boss, and the outlet valve
12 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 shafi 25 cannot be further
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 the
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 ap-
paratus.

I claim:

1. In an apparatus of the class deseribed
a plurality of switches each having a fxe:
and a movable contact, means for mechani-
cally operating the movable contact of cach
individual switch to open the same and for
pnewnatically operating the movable con-
tact of each switch individually to close the
same, a carriage having a surface fixed rela-
tively thereto for controlling the means for
the pneumatic operaticn of the said movable
contacts of the said switches, whereby any
one of the said switches may be nutomati-
cally actuated and maintained in a closed
position only after ancther 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
cach switch individually to open the same
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and for pneumatically operating the mov-
able contact of cach switch individually to
close the same, a carriage provided with a
surface fixed relatively thereto for actuating
the pneunatic means for operating the mov-
able contact of each switeh, a stop device as-
sociated with the movable contact oi each
switch, the said single movable mechanical
member 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 switch has been opened, and means for
operating the suid carriage.

3. Inan apparatus of the class described, a
plurality of switches each having a fixed and
@ movable contact, devices for individually
operating the said switches each comprising
a cylinder, a piston, a piston rod to which the
movable contact of the corresponding switch
is connected, a spring for moving the piston
in one diregtion to open the switch, and pneu-
for actunting thie piston in the
ate divection to close the siwiteh, a car-
ge having a surface fixed relatively there-
to and adapted to engage the said pnewmatic

leviees for ope g a predetermined num-
intain a predetermined and
ber of switches in a clused
position only aiter another switch has been
opened, and weans for operating the said
carriage.
4. In an apparvatus of the class described,
a plurality of switches each having a fixed
and a movable contact, devices for individ-
nally operating the said switches each com-
ising a eylinder, a piston, a piston rod to
ich the movable contact of the correspond-
teh iy connected, w spring for moving
ston in one direction to open the switch,
and pneunatic devices for actuating the pis-
wn in the o_i)posite direction to close the
switch, a single mcvable mechanical member
baving a surface fixed velatively thereto and
adapted to engage the szid pnenumatic devices
for operating a predetermined nuinber there-
to maintain a predetermined and corre-
sponding number of switches in a closed posi-
tion, a stop device asscciated with the mov-
nble contact of each switeh adapted to be en-
saged when the switch is closed by another
wiace on the said single movable mechani-
cal member whereby the said switeh must
e opened to permit the stop device to be clear
£ the said second surface on the single mov-
ible mechanical member before the said mem-
ber can be moved to close another switch, and
nieans for operating the said single movable
mechanical member.

In testimony whereol T have afixed my sig-
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