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A CORPORATION OF DELAWAERE

SWITCH ACTUATING MECHANISM

Application filed November 22, 1826, Serial No. 149,868, Renewed October 1, 1981,

My invention relates to improvements in
switches and particularly to switches for con-
trolling the pump motor of an oil burning
heating plant in accordance with the steam
pressure, vacuum conditions and water level
thereof. ,

The principal object of my invention is to
provide a switch mechanism adapted to be
actuated by means responsive to boiler con-
ditions for effecting a quick non-arcing open-
ing and closing of an electric circuil such as
the circuit of a motor of an oil burning heat-
ing afparatus. :

A further object of the invention is to pro-
vide such a switch which may be so adjusted
as to open or close the motor circuit at various
predetermined steam pressure or vacuum con-
ditions, depending on the principle of the
heating apparatus with which the improve-
ments are used.

Further objects of the invention relate to
various features of construction and arrange-
ment of parts which will become apparent
from a consideration of the following speci-
fication and accompanying drawings, where-

in

Figure 1 is a side elevation showing an
embodiment of my improvements associated
with apparatus responsive to boiler condi-
tions, parts of said figure being shown bro-

ken away and in section for the purpose of

clearness. i

Fig. 2 is a detailed front elevation of the
switch mechanism.

Fig. 8 is an end elevation thereof partly
in section. '

Fig. 4 is a sectional view taken on line
4—4, Fig. 3 showing the mechanism in “on”
or circuit closing relation.

‘Fig. 5 is a view similar to Fig. 4 showing
the mechanism moved to “off” position.

Fig. 6 is a detail view of one of the adjust-

- able weights. :

45

In the drawings, 10 is a float casing which
is attached to a boiler of a heating apparatus
(not shown), the said casing being attached
to the boiler by means of the taps 11, 11, on
which the usual water gauge is mounted.
The water gauge is attached to the casing 10
by additional taps (not shown) so it will in-

dicate the height of the water in the boiler
as before. _
Within the casing 10 is a float 12 attached
to the lever 13, pivoted at 14, the lever car-
rying a cam 15 which contacts with the roller
16 secured to the lever 17. Up and down
movement of the fioat 12 will cause the cam
15 to move the lever 17 upon the pivot 18
to thereby raise or lower the plunger 19
which contacts with a nut 20 which engages
the lower end of the stud 21. The nut 20
and stud 21 clamp therebetween the top por-
tion of the flexible bellows 22 which is adapt-
ed to expand or contract in accordance with
steam or vacuum conditions in the boiler and

which prevents escape of steam or water from-

the casing extension 10a.

A shell 28 surrounds the bellows 22 and
serves also to guide the stud 21 in its recip-
rocating movement when actuated by the bel-
lows 22. The stud 21, as shown in Fig, 1,
is formed for removable engagement with
the plunger 24 of the switch mechanism here-
inafter deseribed. The features of the ap-
paratus set.out above are described more in
detail and claimed in the joint application
of myself, Leo B. Miller and Everett N. Mc-
Donald, filed May 8, 1926, Serial No. 107,649,
and constitute no part of the switch mecha-
nism forming the basis of the present ap-
plication. '

Secured to the section 10a of the casing is
a third section 106 within which the switch
mechanism is housed. The casing 105 is

‘closed to the fluid in casing 10e by means of

the bellows 22 and shell 24, described above.

The switch mechanism is supported on a
back plate 25 which is secured to the three
inwardly projecting lugs 26 by means of
screws 27. A second plate 28 is secured to,
but spaced from plate 25 by means of screws
29 and spacing tubes 30, respectively:

A bracket 31 is pivoted on pin 32 and ex-

tends between the plates 256 and 28, the said
bracket being provided with an upwardly
extending flange 33 provided with an opening
34. The flange is preferably provided with
the designated graduations 35, as shown in
Fig. 2. The bracket 31 is provided with an
opening 36 through which extends the plung-
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- er 24, previously referred to, said plunger

10

15

30

&3
e

40

45

56

55

60

being pivoted to said bracket, at 37, whereby
the reciprocating movement of the plunger
causes the rocking of the bracket 31 on the
pivot 32. The left end of the bracket 31 is
shaped to provide the stops 38 and 39 which
alternately engage with the spacing tube 30
to limit the movement of the bracket. Ad-
jacent the upper part of the plates 25 and 28
the switch arm 40 is pivoted as at 41, said
arm carrying mercury contact tube 42 hav-
ing contacts 438, 43, and a quantity of mer-
cury therein. The tube 42 is carried by re-
silient bracket 44 which is secured to the end
of arm 40 by screw 45. The vertical pivoted
portion 40a of the arm 40 is shaped at iis
left end, as viewed in Fig. 4, to provide the
stops 46 and 47 which alternately engage the
interposed spacing tube 80, to limit the move-
ment of the arm. The lower portion of the
arm section 40a is provided with a cam sur-
face 48, hereinafter referred to. A link 49
connects the bracket 81 with the portion 40a
of arm 40. 'The pivot 50 passes through an
elongated opening 51 in the member 40¢
whereby the latter can move through a pre-
determinad distance about its pivot independ-
ently of the link 49, thus providing, in effect,
2 lost motion connection.

A bar 52, having s threaded portion 52, is
nivoted at 54 4o the bracket 81, the said bar
being siotted ond the upper portion of the
bracket 81 entering said slot. The har 52 is
cut away, as shown in Fig, 2, to provide clear-
ance for the link 48. A roller 55 is secured
in the slot of the bar 52 and bears against
one or the other of the inclined faces of the
cam 48.

When the device is in the position shown
in Figs. 2 and 4, the mercury tube 42 is tilted
to cause the mercury to bridge the contacts
43 to close the circuit of the motor through
the wires 56. The motor, not shown, will
begin to pump fuel into the furnace and as
the, steam pressure rises the bellows 22 will
expand and, if the pressure is sufficient, wille
force tha stud 21 and plunger 24 upwardly.
Such movement of plunger 24 will be effect-
ed also should the water level of the boiler
be lowered permitting the float 12 to recede
and the plunger 19 to rise, as will be seen.
The upward movement of the plunger 24,
if sufficient, will cause the switch mechanism
to move to “off” position and open the mo-
tor circuit until the steain pressure recedes
or until the water supply is replenished, thus

reventing damage to the heating equipment.

pward movement of the plunger 24, as
viewed in Figs. 2 and 4, will cause bracket
31 to move about the pivot 32 in the counter
clockwise direction, thereby moving link 49
upwardly. As the lost motion space pro-
vided in the connection between the link 49
and bracket member 40¢ is taken up, the lat-

ter member will be rotated counter clockwise
also. Such movement of the member 40a.
will net take place, however, until the roller
55 has nearly reached the point of cam 48
due to the moving of the bar 52 to the left Y0
by the bracket 31 to which it is pivoted, at
54.  As the roller 55 rides over the point of
the cam, the force exerted by the roller on
the opposite cam face, due to the weight 57
on threaded stem 53, and the motion trans- Y8
mitted by the link 49 will cause the bracket
40 to trip to the position shown in Fig. 5, in
which the tube 42 is so tilted as to cause the
mercury 4o flow away from the contacts 43,
thus stopping the motor. 80
A weight 58 is adjustably secured to the

front graduated flange 33 of the bracket 31

for setting the switch to open at predeter-:
mined boiler conditions. The weight 58 is
slotted, at 59, to receive the bracket 33, a 85
knurled bolt 60 passing through the open-
ing 61 and having a tapered portion 62 which
engages the edges of the bracket 33 along the
opening 34 when the bolt is serewed into the
position shown in Fig. 8. By moving the 90

-weight farther to the right of the pivot 32

greater pressure will be required to lift the
samne and trip the switch mechanism, as will

be clear. By moving the weight 57 farther to

the right or left, the differential range over 9
which the switch will operate can be regu-
lated. For instance, by setting the weight

58 at graduation L, the switch will open at a
predetermined pressure in the boiler being
reached. By setting the smaller or differ- 100
ential counter weight 57 in any given position,
the switch mechanism will be moved to “on”
position when the boiler pressure has dropped
to the predetermined minimum, or when the
supply of water has been replenished. It will
be seen therefore that the adjustability of the
weights 57 and 58 permits the selection of any
one in a range of differentials between maxi-

105

-mum and minimum pressures suitable for a 33,

particular installation. A set screw 57a is
provided for securing the weight 57 against
unintentional movement.

In heating plants employing the vacuum
system the weight 58 is moved to the left of 115
the center position of the bracket 31 whereby
the weight tends to move the bracket to the
position shown in Fig. 5, or “off” position. As
long as the proper vacuum conditions are
maintained the weight of member 58 is over- 120
come and the mechanism held in the “on”
or circuit closing position, but when the vac-
uum is lowered, permitting the bellows 22 to
expand, the weight 58 trips the mechanism
to “off” position. 125

Although I have shown a particular em-
bodiment of my invention for the purpose of
Hlustration, 1t will be seen that various
changes may be made therein without depart-
ing from the scope of the appended claims.
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T claim: '

1. Apparatus of the class described com-
prising a pivoted member, a circuit control-
ling member carried by said pivoted member,
a second pivoted member, a link connecting
said pivoted members to each other, and

“means for actuating said first pivoted mem-

ber by said second pivoted member for ef-
fecting a quick snapover of said circuit con-
trolling membsr, said means comprising a
bar movable laterally with respect to said
first member upon pivotal movement of said
second member.

9. Apparatus of the class described com-
prising a pivoted member, 2 circuit control-
ling member carried thereby, a second piv-
oted member, a link connecting said pivoted
members, and & bar pivoted to said second
member, said bar being adapted {o cs-oper-

ate with said link for rocking said fivst piv-.

oted member whereby said controlling mem-
ber is moved to circult opening or closing po-
sition. .

3. An electric switching mechenism of the
class described comprising a mercury electric
switch, a pivoted member supporiing the
same, s vertically movable mermber, means
comprising a second pivoted member oper-
atively associated with said movable mem-
ber and first pivoted member whereby said
electrie switch is given a guick snapover ac-
tion upon predetermined vertical movement
of said vertically movable member, and a
pair of adjusting members connected to said
second pivoted member for controliing the
opening and closing movement of said switch.

4. An electric circuit controlling device for
use with mechanism comprising an expansible
member, said -device comprising & mercury
contactor, 8 pivoted bracket supporiing the
same, a second pivoted bracket, s plunger
actuatable by said expansible member and
being attached to said second bracket, and
means comprising a vertically mevable link
connecting said brackets and a laterally mov-
able bar operatively interposed between said
brackets whereby said first bracket and th

(-84
associated mercury contactor will be given 2
quick snapover sction upon predetermined
movement of sald expansible member. .
5. An electric circuit controlling device for
use with mechanism comprising an expansi-
ble member, said device comprising & mereury
contact member, & pivoted bracket suppori-
ing the same, a cam on said bracket; a second
pivoted bracket operatively connected to said
expansible member to be moved thereby, a
link connecting said bracksts, and & bar piv-
oted to said second bracket and operatively
engaging said cam, the arrsngement of egid
link and bar being such that predstermined
movement of said second bracket by said ex-
pansible member will effect a quick snépover
of said first brecket tc move said confact

]

3

member to circuit opening or closing posi-
tion.

8. A circuit controlling device for use with
mechanism comprising & pressure responsive
member responsive to the pressures obtain-
ing in a steam boiler, said device corprising
a switch for controlling a motor circuit or
the like, means for transmitting motion from
said responsive member to said switch for ac-

tuating the latier to and from circuit closing ¥

position, and regulating means associated
with said transmitting means for permitting
the actuation of said switch only under pre-
determined conditions of pressure, said regu-
lating means comprising a pair of adjustable
weights, one adapted to be set whereby said
switch will be moved to open position at pre-
determinad maximum boiler pressure and the
other adapted to be set to permit the closing
of said switch at predetermined minimum
boiler pressure. :

7. Apparatus of the class described com-
prising & supporting plate, a bracket pivoted
thersto, said bracket having a cam, 2 mevcury
contact member corried by said bracket; a
second bracket pivoted to said plate and hav-
ing & fiange, 2n adjustable weight on said
flange, & bar pivoted to said second hracket
and carrying 2 roller in engagement with
said cam, a second adjustable weight on said
bar, s link pivoted o said second bracket and
having 2 lost motion connection with said
first bracket, an expansible member respon-
sive to conditions of pressure in a steam
boiler or the lke, and a member connecting
said expansible member and said second
bracket, s2id mechanism being so arranged
that by adjusting said weights said contact
member is moved fo circuit opening or clos-
ition by the ezpansion or contraction
v of said expansible member un-
der pradetermined boiler conditions.

8. An electric cirenit controlling device for
use with mechanism: comprising a member
responsive t¢ pressuve conditions of a steam
boiler, said device comprising a liquid con-
tactor for controlling a motor circuit, & piv-
oled memb pon which said contector is
mounied, mesns for transmitting motion
from said pressure responsive member to
said pivoted member for actuating the said
contactor to and from motor-circuit closing
position, regulating means associated with
said transmitiing means for permitting the
sctuation of the latter for opening and clos-
ing said contactor st predetermined mini-
mum snd meaximum boiler pressures, said
regulating means comprising & pair of mem-
bers adjustable for varying the differentials
between the meximum and minlmum pres-
9. Appsratus of the class described com-
prising o pair of pivoted members one of
which is provided with a cam portion, & link
connecting said pivoted members to each
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other an electric switch on one of said piv-
oted members, and a laterally movable de«
vice pivoted to the other roember havin
_ cam engaging portion to coact with said I’SL
g cam portion, the arrangement being such that
said laterally movable device and said cam
portion move in opposite directions upon
movement of said pivoted members whereby
sald cam engaging portion cooperates with
1o said cam portion for moving said switch with
a snapaction from on to off position and vice
Versa.
10. Ar electric switch w”npmsn;ﬂ' two piv- .
otally mounted members ons of which is pro-
15 vided with 2 cam portion, 2n eleciric swiich-
ing mechanism mounted cn one of said piv-
oted meimbers, means for actuaohw the other
of said pwoted raembers, 2 J"M connecting
said pivoted members to each other .Lhmagp
20 a lost motion connection, and 2 menmwr pw~
oted fo zaid second pﬂvmﬂ& member Nﬁd
vided with a portion te engags szid cam por-
tion for efiecting 2 quick snap-over ach
~a1d elactric gwitching mee }h "ﬂ ST,
25 1. An electric switch e ‘
owtally mounted mem‘ocrs one
vided "mm 1 cam porbion, an
ing machanism mouated on ths pivoled
ber hav ving smd cam porbion, :
ﬁe Om er of said i

saiﬂ
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