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UNITED STATES

HUGO BORCHARDT,

ParenT OFFICE.

OF BERLIN, GERMANY.

MEANS FOR E,LE_ICTRICALLY CONTROLLING GAS-COCKS.

SPIJCIFICATION fermmg pa,rt of Letters Patent No. 689,380, dated December 24, 1901,
| Appheetlen ﬁled Mey 28, 1801, Serial No, 62 235, (No model )

To all whon it mua; 1 COTLCETTh:
Be it known that I,-HUuGo BORCHARDT en-

gineer, a citizen of the United States of Amel- |

ica, re51d1nfr at 91 Kurfiirstenstrasse, Berlin,
Kinfrdom of Prussia, German Empire, have
mvented certain new and useful Improve-
ments in Means for Electrically Controlling

(xas-Cocks; and I do hereby declare the fol-
lowing to be a full, elear, and exact descrip--
fion ef the mventlon such as will enable oth-
ers skilled in the art Le which 113 apper ta,lne to

make and use the same.

This invention relates to electrical appara-

tus for opening and closing gas-cocks adapt-
ed for use In connection w1th distance gas-
igniting devices; and it comprises both Lhe
speelal a,rra,nﬂ‘ement of the electromagnetic

operating or eontrelling ‘mechanism to con-

~ trol or adjust the position of the plug of the
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gas-cock and, as far as practicable, to secure
itagainst anyaccidental displacement which,
whether for purposes of opening or ¢losing, is
capableof beingturnedinonedirection only—

viz., to elther of several positionsat an angle

of ninet .y degrees toeach other—and the nevel

- constr ucllon of the electrical switch appara-

.30
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tus by which, by the aid of a contact-maker
or switch movable ln a circle over a series
of contacts; the electrical system is opérated.

One 1mport‘mt feature of the latter apparatus
is that the number of contacts within the cir-
cle controlled by the said switch is equal to

the number of forward movements which the

ratchet-wheel on the gas-cock is required to
perform in order to open or close the cock, so
that the situation at any time occupied by
the switch shall indicate what the position of

' ‘the gas-cock at that moment happens to be.

40

Means are also provided whereby when the

—.e.,isfull ““on” or full “off’—an arresting

effeetfor preventing accidental dlsplaeement
may be produced. The arrangement adapt-

ed in order to insure exeetltude of the re-

spective positions and also when required a
regularornormal succession of contacts con-

- sists of a cateh device serving to lock the
- switeh against rearward rotation, the pre-

- ferred form in which this arran f"‘ement 1S car-

50 ried out being that of a pawl, which itself is

adapted eonvement]y to act as a contact-

‘whereof Iig. 3 1s a front elevation,

m&kin-g switch in eonjunction with contacts
constructed in the shape of arresting-teeth.
A further improvement in the controller

arrangement with the revoluble controlling- 55

switeh or contact-maker is that the rate of
progress or speed of the latter as it turns
| 18 confined within predetermined limits by
means of a swinging anchor controlled by a

spring whereby the possibility of too rapid a
suceession of contacts, which might lead to
faulty operation of the swweh dewee is obvi-
ated; and, lastly, the novel arrangement of

the gas- eoek opener 18 for dletance lighting

purposes supplemented by the combination
of the controller with an additional switeh,
which serves to close an electrical gas-ignit-
ing circuit, but which can.only be effectively
eperated whlle the gas-cock is open. |

The invention is illustrated in the accom-
panying dra,wmgs in which—
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Figure 1 is a side elevation of the . electro-

.meﬂ'netle controlling mechanism for control-

1ing-a, gas-cock fitted with a ratchet-wheel,
_ Fig. 2 is
a side elevation, and Kig. 4 a front elevation,

~of one form of the SW 1tch meehamsm Where-_

of the contact-maker arm or switch is locked

against rearward rotation, the locking or ar-
_1est1ng pawl being at the same time addpted

to act as a means f01 closing the circuit. Fig.
5 is a detail view she*mnep the ratchet- wheel
of the plug of the gas- eeek: in conjunction
with its two Ope_mting ~-pawls, which are so

“coupled together as tolimitthe extent of their

swinging movementor throw. Fig. (isa sec-
tion, FFig. 8 15 a side elevation, and Fig. 9 a
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front view, of a form of apparatus which com-
prises arresting devices constructed accord- -

ing to thisinvention and is also provided with
cock has reached either of its main pomtmns |

9r
e
L - ..-

an igniting-contact by means of which elee- = =.

trical gas-lighting apparatus—such, for ex-

ample, as is sketehed in Fig. 7—may be con-
trolled. Figs. 10 and 11 are enlarged detail
views showing in two different positions the
speed-checking mechanism, which operates
under the actlon of a 8prmﬂ' eontlolled an-
chor.

The electromagnetic gas - cock - controller
mechanism lepre%ented in Figs. 1 and 31 18

arranged as follows:

Within its socket the plug a of the ceek_ i3
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~wheel 0 through the space of one tooth.
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made capable of turning in a circle, sothat as
1t 1s turned in one direction to different posi-
tions at ninety degrees to each other it alter-
nately closes and opensa passage for the gas
leading toa burneror set of burners. To the

plugaissecured a ratchet-wheel b,in the teeth”

of which engage the pawls 1and 2 of two pawl-
carrying arms p and ¢, placed opposite each
other and adapted tobesetin operation by the

armature d of the electromagnet e, which ar-

mature oscillateson a pivot 8, The pawl-arms

pandq are linked at 3 and 4 to theends of the -

forkterminating thearmature dinsuchaman-
ner that they are capable of performing the
necessary oscillatory motion in the plane of
the ratchet-wheel 0, toward which they are
drawn by their common spring 6. The pawls
1 and 2 point in opposite directions, and as,
yielding to the attraction of the electromagy-
1et e, both pawl-arms p and gare simultane-
ously lowered one paw! only—say 1—acts in
the direction in which the ratchet - wheel
should be fed forward, moving it one-half of
a tooth space, (during the second half of the
downward throw orstroke of the pawl,) and,
conversely, as the armature d is released and
acted upon by its spring both pawls p and ¢
are raised, when the second pawl 2 feeds the
ratchet-wheel another half-tooth space for-
ward., Whathappensduring thissecond half
of the movement of the pawl isillustrated in

TIig. 5, while by reference to Fig. 3 it will be

seen that the pawl 1 is still after complet-
ing 1ts feeding movement at half - tooth.
Thus every time that the armature d acts
by being attracted by the electromagnet
and then released such double action corre-
sponds to a forward movement of the ratchet-

An improved device is provided with the
object of preventing the ratchet - wheel b
from moving beyond .its proper position
elther of its own accord or under any undue
influence. To this end the two pawl-arms e,
and ¢ are joined together by a movable con-
nection,preferablyachainjofsuoitablelength,
the connection beingsuchthat while it admits
of each pawl-arm separately swinging within
limits in going back over the next succeed-
ing tooth of the wheel it yet prevents the
two pawl-arms from simultaneously moving
apart to the extent to which, supposing an in-
dependent rotation of the ratchet-wheel b, the
pawls would be forced apart and the distance

‘between their points increased beyond what

1s necessary to insure a proper engagement
between either pawl and the ratchet-wheel.
In the arrangement shown the scope allowerl
for osciilation is limited to one-half of the
height of atooth of theratchet-wheelb. Hence
iIf it were attempted to mcve the ratchet-

~wheel b forward independently the outward

points of 1ts teeth would be arrested by the
pawls 1 and 2, which cannot move apart far
enough to prevent this, so that the motion of
the ratchet-wheel in this direction is prop-
erly checked, while its rotation in the oppo-

|

arrancement,
pawl & has been engaged either in a contact-

|
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site direction is prevented by the pawls as a
matter of course. |

The electromagnet ¢ of the controller mech-
anism is comprised within the same circuit

(LII) with aswitch arrangement, the principle

of which I will first deseribe with reference
to the particular form of apparatusshown in
Figs.2and 4. The essential condition is that
the contact-maker or switch proper, which is
here shown as assuming the shape of an in-
dex-arm v, fitted with a handle or knob, shall
be capable of being turned successively in
one direction over as many contacts as there
are different positions at ninety degrees to
each other to which it is required that the

‘ratchet-wheel b should be movable for the

purpose of turning the cock fromthe *‘ open”
to the ** closed ” position,or vice versa. While
the pawl & of the switch is in engagement
with the stationary disk 4, provided with in-
sulated ratchet-teeth or itself constructed of
insulating material, rearward rotation is pre-
vented. DBesides, the pawl & is in this form
of apparatus made to act as a circuit-closing
device, operating in conjunction with a sec-
ond metal disk 7, having projections in the
shape of ratchet-teeth and joined to the con-
ductor 11 of the electrical cirecuit. The other
conductor I, which comprises the battery 7 or
source of current, may be connected with the

70
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pivot s of the switch-arm v, which thus com-
pletes the electrical connection to the pawl k.

So long as this pawl is in engagement with
the teeth of the insulated disk 4, which are
behind and in different planes from the teeth
of the contact-disk 7, it completes no circuit;

neither can it be moved rearward toward the

preceding countact-tooth  or y, as the case

may be. Inturning the switch-arm » forward

100

105

the pawl k is, with a ' view to the proper clos-

ing of the cireuit, made to pass over the con-
tacts in succession, rearward motion being in

this case also obviated by the ratchet-wheel
Consequently when once the

tooth space or contact-field orin an insulated-

110

tooth space an attempt to produce rearward

motion cannot result in the circuit being

elther interrupted or closed, as the case may -
be, because the insulated ratchet-teeth of the

disk 7 will in all cases oppose any such rear-
ward motion. The contacts z, which oceupy
one-half of the periphery of the disk 7, as they
are successively touched by the pawl & will
close the circuit of the electromagnet e as

many times as the gas-cock-opening ratchet-

wheel 0 is required -to perform movements
in order to turn the cock ninety degrees, so

115
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as to bring it from the open to the closed po-

sition. The corresponding initial position of
the switch-arm v, Fig. 4, and the other posi-
tion beyond the contacts  which is reached
after turning one hundred and eighty degrees

should be marked ““ Open” and “ Closed,” re-

spectively, to enable the position of the cock

at the time to be read off. When it is de-

sired to reopen the cock, the switch-arm » is
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starting-pointis reached, during which move-
ment the pawl & will cooperate with the con-
tacts y, oceupying the second half of the disk

5 7, and will thus close the circuit as many times

as is necessary to turn the cock to the open

position. Any intermediate position of the
switch-arm v in contact with the teeth x or ¥

- corresponds to a partial closing or opening of

10

‘the cock, as wili be seen by reference to Figs.

4 and 5, so that the position of the cock mey

~at any time be ascertained.

20

In Figs. 6, 8, and 9 a more i)erfeet form of

switeh epparatus is presented, in which the
“contact-making switch is constructed in the

shape of a ase or cap w, adapted to turn on
a.pivot s. The contact-spring 7, secured in-

. ternally to the contact-making cap w, here

supplies the place of the pawl : of the switch
arrangement first deseribed and, as in that |
erra,nﬂ'ement acts in eon;unemon with two |

disks 7 and 7, rigidly secured to to the base-
plate; but in the present case the toothed

‘contact- disk 4 is arranged behind the toothed

disk 2. A third toothed disk o, moreover,

is added and in combination mth a swing-

~ ing anchor 7 constitutes an auxiliary dewce
-_.whereby any unduly-rapid motion is pre-

35
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- spring, determines the force:of the arresting

50 ¢

55
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- ... vented of the contact-making cap w, which:
30

- preferably provided with a milled flange, for

if the cap were turned too quickly it might

latter to facilitate .its operation by hand is

happen that the contact-pawl would aeeuien-
tally skip past one of the contacts, the effect

of which would be a faulty Operatlon of the
mechanism and a wrong adjustment of the

. The anchor r, which oper-
etes through the medium of two pawl-teeth
' 1%, is mounted upon aninwardly-projecting

gas-cock opener.

pin ¢ of the cap w, so as to be capable of os-

~cillatory motion and of following the motion
- of the cap as the latteris turned. TUnder the

influence of a spring f it constantly tends to
swing back to its main position, as shown in
Figs. 9 and 10, the extent of its swinging
movement being, however, limited by a stop
g, while the time taken up in such movement,
which is dependent .upon the power of the

effect. Now this arresting or ¢‘ brake” offect
is produeed as follows: As the contact- -cap 1s

-turned in the direction of the arrow the inner
incline of the pawl-tooth * by comiung into

contact with one of the teeth of the dlsk 0 re-

ceives counter-pressure, whereby the anchor

r,overcoming the pressure of the spring 7, be-
comes reversed and after passing through
an intermediate position (indicated in dotted
lines in Fig. 10) returns to the position which
it i3 shown to oecupy 1in Fig. 11.

- juncture one pawl-tooth ' is fully engaged

in a tooth-space of the disk o, while the other

pawl-tooth 7° is just about to drop into en-

gagement with the following tooth-space of
the said disk o by sliding off the preceding
tooth-point. Now this movemenb which takes

side of the ratchet-tooth opposite.

At this

S

-turned farther in the given direction until its | and whereby the anchor swings back to its

main position, Figs. 9 and 10, is completed

‘in a period of tmle the lenﬂ'th of which de-

pends upon the power of the spring f and

the weight of the anchor 7; but inasmuch

as at the moment of eommeneing the oscil-
latory movement there remains a gap ! be-
tween the front of the pawl-tooth ' and the
side of the ratchet-tooth of the disk o, stand-
ing opposite, it follows that with a normal
speed of rotation the anchor r has time to com-
plete its oscillatory movement, and while it is
doing so the pawl-tooth 7, referred to, may
become disengaged fromr the tooth-disk o in
time to avoid its being interfered with by the
As the
rotary movement is continued the free back-

‘ward-and-forward oscillation of the anchor 7

is repeated, unimpeded by any reaction in the
nature of a brake effect, provided always that
a predetermined speed limit 18 not exceeded.
When this happens to be the case, however,
and when the open path or way afforded by
the gap ! is as a result of the continued rota-
tion traveled through in less time than the
oscillating anchor requires to return to its
main position, the front of the pawl-tooth 7’
will catch against the face of the ratchet-
tooth facing it, and thus bring about an in-
stantaneous arresting efiect, preventing the
contact-cap from being turned any farther.
It will thus be seen that whereas the cap may
at any time be continued to be turned at a
less than normal speed any possibility of

70
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turning it with excessive rapidity is effectu-

ally guarded against. In orderto secure this

switch arrangement against any accidental

dlsplacement from e1ther of its main positions
corresponding tothe open and closed positions
of the gas-cocks, respectively, the following

‘additional arresting. or locking device is pro-

vided: The eontaet-makin gcapw,inaddition
to its rotary motion, 18 capable of axial dis-
placement parallel to the axis of the.central

‘pin s, to the head of which a spring A is at-
‘tached, serving to press the cap w down in the

105
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direction of the base-plate of theswiteh. From

theinnersurfaceofthecapw projectanumber

of studs », and in the front surface of the body

I15

formed by the combined disks 7 ¢ o, opposite

the said inner cap-surface, or, to be strictly

accurate, in the toothed . d]Sk o, there - are

formed corresponding perfomtmne Or recesses
in such positions that their studs or pins n
shall engage with them when either of the

120

main positions of the revoluble switch-cap is

reached. In the form shown the three studs
n, arranged on the peripheries of three dif-

ferent elrcles, have two sets of three perfora-

tions m, each in positions calculated to .in-
sure the requisite engagements provided for
them. 'I'he positionindicated in Figs. 6:.and
9 corresponds to that position of the cap 1o,
which indicates that the gas-cock is open.
If it be desired to close it, it is necessary be-

fore the switch-cap w can be turned from

125
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. pleee as the rotation of the cap 18 eontlnued | left to right to dleenﬂ'ewe 158 studs from their
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perforations by pulling the cap outward.
Then as the cap is turned the studs »n will
slide over the surface of disk o and in so do-

ing will serve to maintain the cap in the

pulled out position in opposition to the ac-
tion of the spring /1, and when as the cap con-
tinues to be turned the other main position,
corresponding to the closing of the gas-cock,
18 reached the studs n will under the ple&,—
sure of spring /i once more catch in the holes
m, and thereby temporarily lock the cap
againstaccidental displacement, forin order
to turn it again it will be necessary inten-
tionally to raise it by hand, so as to move the
studs n out of engagement with the holes m.
The same object, however, may be attained
by the employment of & smﬂ*le projecting
stud and the provision of two holes

In view of the fact that the cock-opening
arrangement herein described is especially
deswned for use in connection with gas-ig-
mtmn' apparatus, there is represented in the
drawm os as part of the controller mechanism
shown in Figs. 6, 8, and 9 a convenient cir-
cuit-closing device enabling the lighting to
be effected electrically, but only while the
cock i1s in the open position. This device
congists of a contact knob or button z, ar-
ranged upon the revoluble switch-cap 1,
which in the open position, Fig. 6, is in a
position coineiding with that of a contact-
pin 2/, fixed within the controller. If while
the parts are thus disposed the button z be
pressed, it will close a circuit which may con-
sist of a conductor I, including the battery
7, and of another eonductm III which may,

for example, lead to a pilot- Jet-lf'-"llltln“' ar-

rangement comprising an electromagnet E
and anigniting-wire Z, Fig. 7. The iguiting
etfect 1s here produced simultaneously by the
operation of an electromagnet - armature,
which serves for forward oscillation of  the
heating the wireZ by sendingcurrent through
it. The condueum 1, moreover, is connected
through a pin « W' with the metal base-plate u
of the switch, which plate is by the metal set-
ting or sockeb of the central pin s electric-
ally connected both with the toothed disk o
and the switeh - cap w and also, therefore,
with the auxiliary contacts {and z,with which
the said capisprovided. Onthe other hand,
the circuit through the electromagnet e of
the controlling or cock-opening arrangement
which is farmed by the conductor II com-
prises the pinj' of the contact-disk 7, with
the teeth & and v of which contact is made.
In the arrangement described, after the con-
tact switeh-cap 2w has been turned out of the
position indicating that the cock is open,
Fig. 9, it is no longer possible to close the
igniting-cireuit I 111 by pressing the contact-
button z, so that any untimely operation of
the igniting-contact, whether in any inter-
mediate position or while the cock is ¢losed,
and any disturbance liable to result there-
from, are effectually avoided.

689,380

What I claim is—
1. T'he combination, with a gas- eoek and zL

ratchet-toothed Wheel secured to the pluﬂ' of
the said gas-cock; of an electromagnet, a piv-

| oted armature- lever two arms pivoted to the

sald lever on oppomte sides of the said wheel

.7@'

each said arm being provided with a pawl, and

1 a spring coupling the said arms and causing

thesaid pawls to engage operatively with the

75

teeth of the said wheel, substantially as set

forth. -
2. The combination, with a gas-cock, and a

ratchet-toothed wheel secured to the plug of

the said gas-cock; of an electromagnet, a piv-

- 8o

oted ar matme level two arms pivoted at one

énd to the said lever on opposite sides of the

said wheel each said arm being provided with

a pawl for revolving the said'wheel,- a series
of links connecting the other ends of the said
arms, and a spring coupling the said arms,
substantially as set forth.

3. The combination, with a gas-cock, and

an electromagnet and intermediate driving

mechanism tforrevolving the plug of the gas-

90

cock step bystep; of arevoluble switch mem- -
ber provided with a contact-pawl, a station- -

ary and insulated ratchet-toothed wheel en-
gaging with the said pawl, and a stationary
wheel included in ecircuit with the electro-
magnet and pawl and provided with contact-
teeth which are arranged out of line with the
teeth of the insulated ratchet-toothed wheel,
both of the said stationary wheels being ar-
ranged concentric with the said revoluble
switch member, substantially as set forth..

4., The combination, with a gas-cock, and

95
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an electromagnet and intermediate driving =

~mechanism for revolving the plug of the gas-
cockstep by step; of arevoluble switch mem-
ber provided with a contact-pawl, and two

105

stationary ratchet-toothed wheels arranged

side by side concentric with the said revoln-

ble switech member and with theirteeth out of

line with each other .and in engagement with

the said pawl, one of the said wheels being

I11C

arranged in circuit with the electromagnet

and pawl and the other being 1nsulated sub-
stantially as set forth..

5. The combination, with a gas——cock and
an electromagnet and intermediate drwlnw.:

11':5

mechanism tor revolving the plug of the gas-

cock step bystep; of a revoluble switch mem-
ber provided with a contact-pawl, a station-

ary wheel arranged concentric with the said

120

revoluble sw1tch member and provided with -
a series of contact-teeth which complete the

circuit one after another as the said member

1s revolved; and an automatic brake which
prevents the said revoluble switech member

from beingrevolved too quickly,substantially
as set for th

6. The comblna,hlon with a gas-cock, and
an electromagnet and mtermedlate dnvmn‘
mechanism for revolving the plug of the gas-
cock step by step; of a revoluble switeh mem-

t ber provided with a contact-pawl,astationary

125

130
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" an electromagnet and intermediate driving

20
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wheel arranged concentric with the said rev- |

oluble switch member and provided with a se-
ries of contact-teeth which complete the cir-
cult one after another as the said member is

revolved; a stationary brake-wheel also ar-

ranged concentric with the said revoluble
sw1teh member and provided with teeth, and
a spring-controlled anchor pivoted to the said
revoluble member and provided with pawls

‘which engage alternately with the teeth of

the brake Wheel substantially as set forth.
7. The comblnatlon with a gas-cock, and

mechanism for revolving the plug of the gas-
cockstep by step; of a revoluble and la,tera,lly-
movable switch member provided with a con-

tact-pawl, a stationary wheel provided with

a series of contact-teeth which complete the |

circuit one after another as the said member
18 revolved, and spring-controlled locking
mechanism normally preventmﬂ' the smd
switch member from being revolved until it

has been moved laterally, substcmually as set
forth |

B

‘8. The combination, with a gas-cock, and

| an electromagnet and mtelmedlate drwmw

mechanismrevolving the plug of the gas- coek:

step by step; of a revoluble switch member
provided with a contact-pawl, a stationary

wheel provided with a series of contact-teeth

which complete the main cirecuit through the

said electromagnet one after another as the
sald switch member is revolved; an auxiliary

25'

30

electrie circuit for the igniting devices, a sta-

tionary contact-pin arranged in the said aux-

iliary eircuit, and a push-button for complet-

Ing the auxiliary cirenit carried by the said

33

revoluble switch member and arranged to

come opposite the said stationary contact-pin.

at a prearranged position of the plug of the
gas-cock, substantially as set forth.

In tesblmony whereof I affix my swnatule
1n presenee of two witnesses. |

HUGO BOR bHARDT

- Witnesses: |
WOLDEMAR HavUuPT,
- HENRY HASPER.
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