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UNITED STATES PATENT OFFICE.

PAUL H. BUCH AND HOWARD M. GHOFF, OF WATERBURY. CONNECTICUT.

: TEERMOSTATIC' SWITCH.

3

3 Application fled April 20,1920, Serial No. 375,225, - Renewed January 8, 19‘24.

To all whom, it may conoern: ; contacts hereinafter described, two upstand-

Be it known that we, Pavn-H Buceand . ing posts. .or ‘end member: 18- and. 1¥, and;
‘Howarp M. Grorr, citizens of ‘the United two side posts or members 1% v ‘
States, and residents of Waterbury, State of ~ The post 1* has an opening.or recess to 60

5 Connecticut, have invented cortain new and receive the boss @, formed on the end plate
useful  Improvements in  Thermostatic or head 2° of the expansible metal bellows
Switches, ot which the following i & speci- of “gylphon™ 2, which, except as herveinafter

heation. , described, may be of the ordinary or amy
" Qur present invention relates to fmprove- desired congtruction. The fluid may be in- 86
10 ments in thermostatic olectric switches in- serted in the bellows through an opening
tended for use in apparatus ox devices re- in head 2 which is closed by screw plug 2%
~quiring - the control of temperature where The head 20 at the opposite end, which is
an electric current is used to insure the exe- the head or member which. is nioved by the
. eution of such ‘control. . : :expansion and ,contraetiona,of; the fluid, s Y0
18 One object of the invention: ig'to provide provided with a bossor. projection, b, which
‘u simple and eflicient device in which an fits in an opening.in a cross head or yoke,
sxpansible fluid 18 used as a thermostatic 3y which has its opposite ends connected -to
medium, and means are provided ‘to secure the movement amplifying: lever heretnafter
- ready and accurate adjustment. ~ described. and by which the movement of 75
20 Amnother object is to provide a construc-  the movable part of the bellows is trans-
tion in which 8 simple arrangement of am- mitted to effect the movement of the switch
plifying. means s used whereby a small arm. The cross head or yoke has its ends -
movement of the expassible olement will slidably mounted in: guides or grooves in
result in an amplified movement ~of the the side posts 1¢ these side members hav- 80
28 gwiteh, thereby making the apparatus very 1ng cutaway . intermediate portions .to re-
sensitive. ‘ ceive the amplifying lever arms which ave

A further object is to provide 2 construe-  shown at 6. : o
tion in which the actual movement. of the’ Opposed to the hellows s & spring 4, which
switch arm or member in either direction bearsatone end on an end plate or head mem-

3¢ will Le effected by power stored in a spring, ber 4% which has a boss or projection &7
whereby the switeh is moved with a quick fitting in the opening in the yoke, and ab
and positive action. _ the other end against an end plate or head

Gtall another object is fo provide u con- 4% which is carried by an adjusting screw
struction in which plug contacts are used B threaded through the end post 1, where-. 80

35 to avoid sparking, and means ave provided by ‘the resistance of the spring way be ad- ‘
- to equalize the contacts. , “justed at will. .

With these, and other objeets in view, 88 The. -movement amplifying lever 6 ‘iz
will hercinafter appear, the itivention - in- preferably of snbstantially U-shape, having
“cludes the novel fogtures of construction the arms of the U extended through slots

4 gnd svrangement and combination of parts 1% in the base and. pivotally connected af

" hereinafter described, our said invention be- ‘their upper ends to the upper ends of the
-ing defined by the claims appended hereto. side posts 1¢ by the pivol pins or sCrews €.

‘An embodiment of our invention is ilus-:~ The ends of the yoke may conveniently

v Lmte;i in the accompanying: drawings, in be connected to the arms by pins indicated 100

48 which i— ' ’
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S
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_ : at 7, ehgaging vertical glots in the lever
Rigure 1 1s & plan view of ‘the device arms 6. The horizontal portion of = the
with the cover in section; E . fpame 1 has a boss or projection 1¢, to which
Fig. 21isa section on line 2—%2 of Tig. L; -is pivoted the double armed switch member.
fig. 8 is a section on line 3—3 of Fig. S, by a pivot 8% preferably in the form 105
80 1, and : of o screw asshown. o :
Fig. 4 is a detail view, partly in section, The switeh member has a centrally ar-
ilustratiig the switeh arm and contacts.  ranged laterally extending projection 8%
- Referring by reference charncters to these ~ the end of which is turned down at an angle
~drawings, the numeral 1 designates a frame. and connected by a tension spring 9 with a 110
5 op base which has s hollow portion for con- portion of the movement arm 6 on the op-
taining or enclosing the switch arm and - posite side of the switch: pivot 8% the hori-
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zontal portion of the movement arm being

preferably provided with an angularly bent
portior\ 8 to facilitate the connecmon

Jpon a change temperature taking
place, the expension or contraction of the
fiuid in the ‘\Mmﬂ: which may he ethyl
chloride or other ;,mmbw agent, causes the
movenient .‘.mnxi) ing lever to be swung in
one or the other dm}c*'nn and thus cause
the end of the spring attached to the move-
ment lever t(, be carvied to the opposite
side of the switch pivot.

Supposing for e\am}ne the parts are in the
posmon ahf)“ﬂ in Fig. 4, and the switch in
closed posu on where it is held by the ten-
sion of the spring, the contraction of the
finid in the bellows will swing the movement
amplifying lever G to the twht until the end
of the spring attached fto the movement an-
plifying lever is carried by or to the right

of the axis of the switch. w umeupon the ten-
sion of the spring will at once snap the
switeh open and hold it in its open position
ageinst the stop pin 18. Upon expansion of

in

the fluid in the bellows the reverse sction:

will take place.

The switch arm is preferably pmvxded,
with two male contact pluvs or terminals 10,
which "are thoroughly insulated from the
swiich avrm but electrically connected to each
other by insulated umductnr wire 1l

On the under side of the horizontal por-
tion of the frame 1 are located two female
contact plugs 12, which are arranged to co-
act with the male plugs and which are slid-
ab Iy mounted in snd insulated from the
frame 1, by the housing 18. These plugs are
in electrical connection with terminals 14 to
which the lead in wires are connﬁrtcd, and
the female plufs and connsction terminals
are provided v rediiced
tions which are eneiveled springs 15,
which tend to foree the female plugs out-

wardly to the Hmits allowed by the housing
This mekes the female plugs self-adjusting
to the male nlugs and compensates for any
inequalities due to fitting or other causes.

The bellows and spring are protected by
8 cover 16, 1)1‘()‘1&9(‘7 *mtn perforations for
fre¢ passage Oi air, and the switch is like-
wise protec te‘ by & cover plate 17.

From the foregoing deccrlpuon it is be-
lieved that the opevation and advaniages of
this improved thermostatic switeh will read-
ily be apparent, but it may be added that in
*hw arrengement of interposed amphf\’nw
lever with tﬁc yolie arms connected with the

by

~lever in relatively close proximity to the

G0

[d

lever pivots, the movement is so amplified
that a very slight expansion of the fluid in
the expansible bellows is sufficient to actn-
ate the switch member and the devied may
therefor be made extremely sensitive.
Furthermors, it will be noticed that the
cxpansxbia vessel and amplifying lever are

tnleccopm«‘- por-

-1,505,870

not utilized as a positive or direct means for
actuating the switch member, the spring be-
ing the direct ac tuating means. The spring
is under temsion at all i times, so that it op-

erates to keep the switch member in either 7

open or closed position, and the thermostatic
vessel and amplifying lever are used to
change the position of the spring, this
Jhanga in position resulting in first apply-
ing additional tension to the spring until
ihe dead center is passed. When the spring
gerves to swing the switch member with s
quick and posmw action.

Farthermore, by this anangemmt of
switch plugs operating in direct contact with
terminals, sparking is eliminated, which oc-
eurs in connection with switches h‘wmg slid-
ing contacts, and furthermore, by insulating
the msale contacts from the switch member
and connecting them by an insulated con-
duetor, the passing of the electric current
through any of the operating parts of ‘the
instrament is avoided.

Further, in this construction, the plugs
of the switch arm are in direct contact with
the terminals in one position, and entirely
out of contact in the other position, and fur-

thermore the terminals are self-adjusting to

the plngs,

Again, the parts of thxs construction are
all enclosed and protected and yet are easily
accessible and the device as & whole is read-
ily assembled and disassembled for cleaning
or repairs.

While we have described our improved
construction in constderable detail and illus-
trated but a single form thereof in the draw-
ings, it will be readily apparent that various
changes and modifications therect might be

made without departing from the spirit of
our invention.

Hmmg thus described our invention, what
wcv elaim ig—

1. An sutomatic switch comprising a piv-
oted switch member, a terminal, o substan-
tianlly U- qhapm amplifying tever pivotall
supported at the ends of the arms of the
a tension, spring mnnootod to the switch
member on one side of its pivot and to the
amplifying arm on the opposite side of said
pivot, 2 mke pivotally connected with the
arms of said lever, and means for moving
ssud vole.

9. An automatic switch co‘mpmswg a piv-
oted switeh member, s terminal, a two-
ar*nm pivoted movement amphfymg lever,
a yoke having its ends cdnnected to said
arms, an oporatmgz ‘device nbuttmg against
one side of said yoke, a spring exerting pres-
sure on _the opposite side of said yoke with
means for varying the spring pressure, and
means for causing said movement amplify-
ing arm to actuate said switch member,

3. In combination, a frame having end
eind side members, automatic operating
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fnesns having an end plate detachably held
by one of said end members, & substantially

- Y-shaped movement amplifying lever piv-

L4

10

oted to said side members, a yoke having
its er ds pivotally connected with said move-
ment amplifying lever, said automatic op-
erating means having an end plate detach-
ably engaging said- yoke, a spring bearing
plate detachably engaging the opposite side
of said yoke, & spring bearing pﬁate adjust-

" ably carried by the other post a spring held

20

30

35

AC

under compression between said spring
bearing plates, & terminal, and a coacting
switch member and means whereby the
moverment of the amplifying lever effects
actuation of the switch mermber,

4, Yn an automatic switch a frame or cas-
ing having a horizontal member and an up-
wardly extending portion, 8 switch member
pivotally supported- from said horizontal

‘member, & terminal cooperating with said

switch member, a lever having its upper end
pivoted to one of said upwardly extending
poriions and having its lower end post-
tioned adjacent the axis of the switch mem-
ber, a spring connecting the lower end of
said lever with the switch mewmber, a hori-
zontally movable slide connected to & por-
tion of said lever intermediate its ends, and
means for moving said slide.

5. In combination a frame including a
horizontal portion znd upstanding side
posts, 2 substantially U-shaped. lever hav-
ing its arms passed through slots in said
horizontal portion and piyoted at.their up-
per ends to said posts, a pair of terminals
secured to the under side of said horizontal
frame portion, a switch miember pivoted on
a vertical axis to the uider side of said
porizontal portion and having electrically
connecied contacts cooperating with said

a

terminals, an actuating spring interposed
between said U-shaped lever and switch lev-
er, and mesns for operating said U-shaped
lever, ‘

6. In combination & frame including 4
horizontal portion and upstanding posts, &
switch lever pivotally connected to said
horizontal portion, terminals with which
said switch lever cooperates, a substantiaily
inverted U-shaped lever straddling said
switch lever and having its arms pivotally
connected. to said posts, a spring connecting
said U-shaped lever with the switch lever,
and means for swinging said U-shaped
Tever.

7. In combination, a frame including a
horizontal portion and upstanding side and
end posts, a substantially U-shaped move-
ment amplifying lever having its arms
passed through slots in said herizontal por-
tion and pivoted at their upper ends to saxd
side members, a yoke having its ends piv-
otally connected with said arms of the am-
plifying lever, and actuating means operat-
ing against one side of said yoke, an ad-
justing spring hearing against the opposite
side of said yoke, said vessel and spring be-
ing separated from said end members; a
pair of terminals secured to the under side
of said horizontal portion of the frame, »
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switch member pivoted on a vertical axis -

to the under side of the said horizontal
portion and having electrically connected
contacts. cooperating with said terminals
and an actuating spring interposed between

‘said movement amplifying lever and said

switch member.

In testimony whereof, we affix our sig-

natures.
PAUL H. BUCH.
HOWARD M. GROYF.
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