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My invention relates to tiltable switches
and more particularly to novel means for
adjusting the time- of actuation of such
switches. : )

I will hereinafter describe my invention
as used in connection with a tiltable mercury
tube contactor switch of the type wherein
said.contactor is tiltable from side to side
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to make and break contact between two

10 electrodes sealed therein, such circunit mak-

ing and breaking being effected by the move- -
ment of a meniscus of mercury from one .

end of the tube to the other, said mercury in
one position of the tube bridging the afore-
15-1ga1d: electrodes. - ot
In a ‘switch of this character -it. is- par-

ticularly desirable to obtain a ‘very close con-’

trol of the actuation thereof, and moreover,
to be .able to adjust this control very: ac-
20-curately. .. - . ‘ e

In such a switch it is also highly‘(‘iesirable : I t A
and is adapted to-be-moved from: oneend: to

to provide means whereby thé strain-on:the

lead ‘wires, which are attached to-the.con-

tactor:-tube, is reduced to a minimum-when

25 said. contactor is tilted from side to'side: As:
will hereinafter be more apparent-when my :

invention. is described ‘in detail, :the:lead
wires of 'such -a contactor switch- are, of

course; - moved each time the switch -itself is:
30-.tilted . from side to side, and -1 have found:
that a marked. increase in the durabilityiof . Pr¢
-said member 22 -about. said- shaft 25. An
.insulating washer-like: member-26 floats on -
-said shaft 25 and. has.perforations:therein

the lead . wires may-be obtained by associat-

ing: therewith means in accordance with-my

invention, which .comprises in:part' bringing

35 :sald lead:wires substantially to-the center of
tilt.- of - the-switch tube. ™ *. - " iy

Again the bringing of the. lead wires to

the. center of rotation ‘of the: switch, which

is -one ‘of -the particular  features of-.this

40 ‘phase of my. 1nvention, insures . the' move-

ment of the switch tube without:any:drag:
being imposed upon said movement by: the
flexible.dead wires attached to the contactor.

A better understanding of my invention
5 may be had from the
ing, in which: =~ S
Figure 1 is'a front, elevational view of a
mercury tube switch and casing embodying
~ my invention; o ’
Fig. 2 1s a side elevational view partially
in section of said switch; and :
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-tact strips 16—16, and from:thesé

“trodes- 18.. - The. said ; contactor tube 19 is

-said: contactor. 19, therebyminimizingito a
. marked. degree. the strain:which would other-

,obstruction .. will ; affect.. the_-free movement
96
accompanying draw- . : : : : :
accompanying dra ;0 connection with: a: préssure: responsive:de-'
++ vice, and. for this purposethave ‘shown, as il- -
 lustrative. only; a:container.27 in: which the -

Fig. 3 is an elevational sectional view of a
detall of my invention.: - ..

Referring - now. more particularly to the
drawings, my switch comprises a base mem-

-ber 10; which has wall portions 11 upstand-

ing: therefrom forming a box-like container
in which the operating elements of my switch
Enay be disposed, the same being closed by a
d 12, o e o

A terminal board 18 is positioned within
the switch container and has‘mounted there-.
upon binding posts.14—14.to which the wires
leading from the device to be controlled are

-attached. Similar binding:posts 15-—15. are

connected to said. posts:14—14 through. con-
posts 15—

15 lead wires 17—17 are taken off. . - = -
The other ends of: these. wires are con-
nected to electrodes 18-+~18 positioned in an
evacuated sealed mercury- container tube 16
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in which a mass of mereury: 20 is positioned : -

the. other of .said-tube -to.:bridge said:eléc-

rigidly secured in-a clip:21,; which: latter clip
is fixed. to.a tiltable supporting: fember:29.
“This tiltable member 22.is:substantially

.L-shaped when,viewed fromithe:side where-

by two bearing portions:28:and 24 are pro-
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vided through whichiashaft 25-protrudes,: -

providing thereby a pivotal mounting for

through which said: lead ; wires - 179—I7 are -
loosely-.passed; :It..will be.observéd;:there-
fore, 'that -the:.lead .wires are brought:as -
close. as: practieable::tofthe «centeri of tilt:of-

wise .be  placed : upon:;said..lead  wires; and-
moreover, insuring'.that. noi drag -or other :

of. said titable tube:i iy 5o o s
I have illustrated -my:invention as

v

used '

pressure. varies, the fluid under pressure be-

ing conducted through a.conduit 28 to an

-expansible and contractible’casing 29, which
latter is: provided at its:lefthand. side: with -
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* a downward’ ‘direction and’ passes through-
the slot 35, being so:confined’ by the watls"
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a knife edge or other like bearing device
30. A member 31 is pivotally mounted ‘on
the base, or other fixed portion of the switch,
and is adapted to be moved in response to
sald pressure changes by reason of the press-
ing thereagainst of the knife edge 30, and
it will be observed that, upon the 1 movement

of said member to the left sald member 31

1s swung to the left.
An adjustable spring 32 has 1ts lefthand
end connected to a slotted portion 33 sur-

rounding member 31 :whereby, when said-
member 29 contracts, the member. 31 is: ‘con-
stantly kept in: contact; with the actuating:

knife edge or point 30, the aforesaid spnn
32- bemg capable of ad]ustment throu;

the top of said member.
meniber 36 is adapted to be moved normally

to the front surface of :member 31 and has
an inner tapering erd 37, which end is mov--
able normally to-the walls ‘of the slot 35 (as‘f

best shown m Fig.:3).

A. phosphorus: bronze wiré, or hke Sprmg’—

member;-38 has one of its: ends securely fag-

tened to thélefthand side of ‘member 31 by -

a screw 39. :This spring wire is biased in

of said slot that it may ‘méve only in a ver-
tical direction. :

screw 36. - 'Fhe other end of said wire 40 is
bent at right angles and extends through:a
triangular  opeiiing 41" in“the  member 22,

about which- said member 22 1s adapted to
be swung.

By referrmg to the drawing; it will'be seen
that when the screw 36 -is adjusted so that
the tapering end thereof moves normally to

the walls of the slot 35, the spring 38 will be -
raised or lowered, whereupon the:outer end

of the wire 40 will travel in an‘arc. Move-
nient ‘of said wire end 40 from" the base of

-the triangular opening 41'to the apex of the

latter -provides a marked range of adjust-
ment whereby - the tilting tlme of the con-
tactor tube may be controlled.

In other words, when said wire end 40 is
near the lower end of its permissible arc of
travel, said end must move from one side or
lower corner of the triangular opening to the
other corner thereof, and it has, t,herefore a
maximum movement prtor to contactm"

with the sides of the opening and’ thereaftel _

moving said tiltable switch.

If on the other hand, said end 40 is ralsed
by manipulation of the screw 36, until it is
positioned substantially in the upper apex of
the triangular opening, then said contactor
tube will instantly respond to pressure

i the
thumb screw 84. A slot 35 is‘cut in the:up-:
per end: of the member 31-and extends acroSs_-;
An adjustable serew

‘By reference to Fig. 3, it"
will be’seen that this spring or wire is' bmsed :
~ in such a direction that it constintly presses’
downward against the tapering end of the"

“ed tilting “member havm
said opening ‘being above'the  pivotal ‘point '
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changes, there being no lost motion between
said end 40 and the sides of the opening 41,
Any desirable adjustment between these two

-extremes may be provided for by means of

my novel arrangement throngh movement of
the knurled 1)01t10n 36 and the rai ising or

Jowering of the spring 38 by the tapering

end 37 of the screw.

Moreover, the above described adjusting
means eventuates a very close control of the
tilting time of the switch, and is particularly
desirable in that the opexatm of the switch
may at all times have a visual indication of
just how he has changed the adjustment con-
trol.

‘While I have described but one embodi-
ment of my invention, it is obvious that

many modifications of ‘this type of project-
ing end and triangular opening structurc
may be proposed Without departing from
the inventive concept above described, and 1
destre; therefore, that my invention be limit-
ed only by the scope of the appended claims
orby the prior art.

Having described my invention, what I
claim as new and desire to sccure b) Letters
Patent of the United States is:

1. In a tiltable switch, a pivotally mount-
ed tilting member havmg an opening of
varying width formed therein, an actuating
element loosely connected to said member b\
having one of its'ends project through said
opeming, and means for moving said pm]e(‘t—
ing end longitudinally of said opening to
vary the times between contact with the op-
pused sides of said opening.

‘2..In a tiltable switch, a pivotally mount-
an opening of
varying ‘width formed therem an actuating
element loosely connected to said member

* by having one of its ends project through

said’ opening, the other end of said clement
being adjustably secured and the element be-
ing' movable as a whole to effect movement of
satd switch, and means for raising the pro-
jecting end of said element to move the same
Ionvztudmally of said opening.

3. In a tiltable switch, a pivotally mounted
tilting member having an opening of vary-
ing width formed thcrem, an ‘1ctuqtm(v ele-
ment loosely connected to said member by
having one of its ends project through said
opening, another member responsive to pre-
determined changes, the other end of =aid

_element being ad]ustably secured to the lat-

ter member and movable as a whole therchy
to actuate said tilting member through cen-
tact with the sides of said opening.

4. In a tiltable switch, a pivotally mount-
ed tilting member having an opening of

varying w1dth formed tholem an actuating

element loosely connected to “said member
by having one of its ends project through
said opening, another member responsive
to predetermined changes, the other end of
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said element.being adjustably secured to the

latter member and movable as a whole there-

by to actuate said tilting member through

contact: with the sides of said opening, and
¢ means associated with said responsive mei-
ber. for moving the -projecting .end of said
element in:said opening. '

5.:In a tiltable switch, a plvotally mount-
ed tiltable member having a triangular open-
10 ing therem, an actuating element having one

end. projecting through ‘said opening to ef-

fect: a loose connection at substantially all

‘times between sdid element and said tiltable

member, another member responsive to pre-
16 determined. conditions, the other end of said

element being. conneqted: to said latter mem-
ber, and means for moving the projecting

:+end of said element from the base to the apex

of -said - opemng to vary ‘the: tilting action
20 of sald.switch.. i,

-6/ In.a tiltable sw1tch, a p1votallv mount-

ed. stiltable -;member . having -a - triangular
v‘—openmgntherem, an-actuating: element com-
prising a spring member lmvmg one end pro-

28 Jjecting, thfough :said opening to effect a
loose connectlon at- substantially all times
between said,element and said-tiltable mem-

“ber, . another, member responsive to prede-

termmed conditions,:the other end of said
30 spring: element being :connected to said lat-

ter member, and means for moving the pro-

jestingend :of said: element from the base to
. the.apex-.of said opening to vary the tilt-

ing action of said. switch comprising a mem-
35 ber, on.'said responsive member which may

be. moved :to: raise said- cprlng and thereby
move ;its free end.;

- 7. In a-tiltable. sw1tch - pwotally mount-
ed tiltable, mémbeér; a’mercury tube contac-
tor-mounted ‘on’said member, lead wires at-
tached to said -contactor, -and - means for
minimizing the movement of said lead wires
iwhen said contactor is tilted comprising a
movable pivoted member having perfora-
5 tions. thelein-throuizh 'which said wires are
passed.”: .

8. Ina tlltable sw1tch a pivotally mount-
ed -tiltable. member, a me1cu1y tube contac-
tor mounted on said member, lead wires
attached. to 'said contactor; and means for
minimizing ;the movement -of said lead
wires when said contactor is tilted compris-
~’ing a'movable pivoted member having per-
forations: therein ‘through ‘which said wires
are passed, said member being mounted sub-
stantially coaxially of said tiltable member.

-9..In:a tiltable switch, a tiltable member,
-2 shaft on which said member is mounted,
a mercury -tube contactor supported on said
member, lead wires attached to said con-
tacts, and means for minimizing the move-
ment’ of ! said - wires “when said contactor is
tilted comprising a member floating on said
shaft and having perforations therein
through which said wires loosely pass.

-
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10. In a tiltable switch, a tiltable mercury
tube contactor switching element lead wires
attached to said contactor, and means for

a

reducing to a mlmmum the-strain of said’
lead wires comprising a member having per-’

forations therein through which said wires
are loosely passed, which member is disposed
substantially at the center of tilting move-

ment of said contactor and is free to move-.

in any direction.

11. In a tiltable switch, a tiltable mer-
cury tube contactor sw1tchmg element; lead :
wires attached to said contactor, and means-
for reducing to a- minimum: the. strain of
said lead wires comprising an insulating-

washer through which said wires:are Toose-

ly passed and which is adapted to move’lon-

gitudinally of the axis. about which said

contactor tilts and also ‘to have a rota,ry ; 8.

movement thereabout.

12. In a tiltable éw1tch, a p1votally-

mounted :tiltable member:having. atrian-:
gular opening ‘therein, an. actuating ‘element-
comprising: a spring member having one'!
end- thereof pm]ectmo through said open:"
ing and adapted to contact with the sides of"

the latter and thereby move said tiltable

member, another member movable ‘in ' re-’

sponse 'to predetermined conditions; : the-
other end of said spring being attached to.

said latter member, and means comprising

a movable tapering ‘member. over: which:
said spring rides for varying the posmon of*

said projecting end of said opening..
13. In a tiltable " switch, a plvotally

mounted tiltable member havmor a -triangu-

lar opening therein, an: actuating element

comprising a spring member having one end "

thereof projecting through said openlnfr and - 105

ter and thereby move said tiltable member,

adapted to contact with the sides of the lat-

another member movable in response to pre-
determined conditions, and-having a slot in
the upper end thereof, said spring passing
through the slot and having its other end
secured to the far side of said responsive
member, and a tapering element movable
normally to the walls of said slot and upon
which said spring rides whereby movement
of said tapering element lifts the end of the
spring projecting through said opening, and
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varies the distance which said actuating ele- -

ment may travel before contacting with the
side walls of said opening.
14. In a tiltable switch,
mounted tiltable member having a triangu-
lar opening therein, a mercury tube contac-
tor mounted thereupon, an actuating ele-

ment having one end projecting throucrh'
said opening, another pivotally” mounted

member adapted to be moved in response to

predetermined conditions, the other end of -

said actuating element bemg adjustably se-
cured to said latter member, pressure re-
sponsive means for moving said latter mem-

a pivotally

130
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ber, and means for varying the position of
sald - projecting end in said opening, <aid
means . comprising a -tapering. member ad-
justably threaded insaid Tesponsive men

6 ‘ber and bearing against said actuating maig-

ber: [ T SR L S
15.-In.a device of:the class described. a
supporting member having a slot in‘its.end;

a spring member’. biased. toward said: sup-
10 porting member and corfined by the walls of
the:slot, a member having ‘a:tapering end
movable normally.to the walls of said slot
and over which- said.spring rides: shereby
the movement of said. tapered end -miember

16 raises and lowers satd spring member.-

16. In a tiltable switch, a pivotally mount-

ed tiltable member, an actuating member, a
mercury -tube contactor mounted: on. said.
tiltable member, lead wires connected to the
20-saine, means for varying the relative position
of said tiltable. member ahd said. actiator,
and means- for .minimizing. the istrain on
said:lead wires comprising « :floating imer-
ber. positioned at substantialiy the-center. of -
20-tilt. of said contactor .and."fhroughs wvhich-
the wires are passed: .. itifn oar -
:17.:1n an electric switch; a:base, a-shaft
fixed -thereto,.a supporting: member. -pivot-
ally mounted on said shaft;a meicury tube:
3% contactor fixed: on¢ said-supporting memder,
lead-wires: connected, frown:said :base;ta; shid :
contactor,:meansfor. miniinizing thé:strain..
on:said . wires when--said; eontactor.ds:tilted :
-comprising an insulating washer: floating on
35"-said shaft through-which said -awires are
loosely:passed, ‘anotherymember-mounted -on.:
said-base -and inevable in response:to;pres:!
sure changes, the datter .mémber -having.a
slotin.its upper:end, a spring wiré-likemem:: ;

40' ' ber;secared, to said: pressurc-responsivémeni-;
ber.and passing through said slot; beinig eon-
fined by the walls: of ithe.latteriso: that . it..
may..move vertically. only;:said supporting..
member;having.a triangular opening therein ;
through 'which the- free: end:of. said spring .
projects, .and"an “adjustable sctew.passing.
through said .pressure-responsive: member
and having. an -inner .tapered. end: movable::
_normally. to the walls® of -said - slot, .said,”
“spring pressing against said tapéred.memnber:,

whercby  an in-and-out-;lnov_emeuj_t}ioi -.said
screw. raises and lowers;said spring.to vary -
the position of its free end in.said opening

_whereby an accurate adjustment: of the.tilt-

Sat
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55 ing: time of said switch is obtained. v
18. In.an electric switch, a base, a shaft.
fixed thereto, a supporting member pivot-:
ally. mounted on said shaft, a mercury tube
contactor fixed on said supporting member,
00 another member. mounted on said base and.

movable in response to pressure changes, the. -

latter member having a slot in its upper end,

/620

1 spring wire-like member secured to said
pressure responsive member and passing -
through- s:lcisgj slot, being confined by the 65
walls of the latter o that it may move ver-
tically only, said supporting member:having -
a triangular opening therein through which »
the free end of said spring iprojects; and -an
adjustable screw passing through-said' pres- 70
sure responsive member and ‘having ani'inner
tapered end movable normally to-the walls of -
said slot, said spring pressing against said :
tapered member whereby ' an in:and-cut?
moveinent of said: screw- raises and: lowers 75
said spring to vary the position of its free!
end in:said opening whereby ‘an accurate
adjustment of the tilting time of said switch
is obtained. - - Tt e
19. In a tiltable switch, a pivotally mount:+80
ed tilting member having dn opening there- -
in. means having a projection’ thereon -for* -+
actnating said tilting member, said member
and’ said means-being: adjustably ‘Conneéted”
by means of said projection -engaging: said 85
opening.: il LSRR TR s e o
20. In a tiltable'switch;a pivotally motint<i ==
ed: tilting member havingja tniaﬁguﬁlr'openv!_
ing therein, means having a-projection there: i
on for actuatingsaid tﬁﬁi‘ng._ member;:saidc 80
membér and sard: means: beingi-adjustably
connected -by!mieans- of :said’ projection:tens: =
gaging:said opening. -:i: i :

S e

:21. Th aitiltable switch; a pivétally mount:
ed: tilting -member,2means having azprojec!tos
tion thereor for actuating-said-tilting mem:
ber;.said ‘thember: having.an opening formed!" &
therein' :for: receiving: said: projestion;vsaidS
opening being of such shape thut zadjusts
ment.of ‘saidoprojection ‘thetdinivaried the 100
time:of: reSponse :ofsaid tiltuble: mdmbsr s

- 22.-1nmm tiltdbleswitch|apivotdHymoants s
ed tilting,: member, ‘means-having a!pfojécsi
tion.thérednifor hotuating saidtiltinjsimern:n
ber, sdidimember-having aniopeningi of pro=71035
gressively decreasing-twidth {formed thérein:
for recetvingisaid-projection; and imeas-for :
moving said projection to vary the timezat!
which-said iprojéctionrcontactswith the sides

of saidvopeh«ingjtc;-actuate, said :t;ilta'b‘]é mem-:110
ber: ot ciwifinenr Bias oso Dedegour ot

-23. In-a:deviceof -the class: destribed; d: ©*
supporting member hawing a-slot in: itswend;:
an ‘actuating:'member :sécured: to said sup=
porting: member: and «confined tbyithewalls ofi:115
said slot; andimdans -’f_or'm'ovixigs said-actuat- 1
Ing member- comprising':a-tapering -element:: !
over. which said :actuating: imeans rideés ‘and -
which is movable normally theréto toraise
and lower the same.- '* = .. LT o120
In witness whereof, I-h “sub-:
scribed my name. - - - G

LOUIS A. M. PHELAN.

ave hereunto



