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do all whom it may concern:

Be it known that T, Louvis H. WESTPHAL,
of Daven
State of Iowa, have invented certain new and
useful Improvements in Automatic Pressure-
Contro]leg Electric. Switch and Air- Gages;
and 1 hereby declare that the following is
a full, cledr, and exact description thereof,

_ g had to the accompanying
drawings, which form part of this specifica-
tion. - | '

This invention is an iniprovement in auto-
matic pressure-controlled . electric switches
and air-gages of the type shown in the patent
ta Pugh, No. 765,040, of July 12; 1904. |

‘The device is particularly adapted for use

- In connection with electrical pumps for com-

pressing air or other fluids under pressure

~and is designed.to throw the pumps into or

20

~ sire

maintaining g 1 08
-stant pressure at all times and economizing

below or rises above the desired point, thus
practically uniform or con-

power by only operating the pumps when the

~supply of compressed fluid fa Is below the de-

minimum. - ..
The objects of the present invention are to

make the switch more sensitive and certain |

. in action, to render it less liable to are, and to

30

have it, close or open the circuit with-a snap
motion,so that when the pressure rises above

~'the desired point the circuit will be broken

35,

closed instantaneously, thus
- ratic and uncertain actions o
- apparatus which controls theé air-pressure

1nstantarieously and if the pressure falls be-

low the desired point the circuit will be
the electrical

and also to prevent the air-gage from becom-

. ing charged with electricity when the current
40 18. e T
7. The invention will be thoroughly. under-
. 8tood from the following description, of the |
- apparsatus, illustrated in- the drawings, and

~the novel features . are summarized in the

© Insaid

. 5o

switch and showing
lines and open in dotted lines, - Kig. 2is a de-

- tallsection on line 2 2, Fig. 1. " Fig. 3is a de-

tail sectional view, énlarged, showing the con-
- struction of the contacts. - Fig. 4is adiagram 4,

freventing er- -

drawings, Figure-1is a rear view of
the gage with cover removed, shewing the

- operative parts controlling the - electrical
' said switch closed in full

1

port, 1n the county of Scott and | -

|
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‘clined slots ¢* in opposite sides

trical and pneumatic connections.

In the drawings, A designates a pneumatic

~of the complete _ﬁppar&tﬁs, showing the ele¢-

55

or fluid-pressure indicator of the ordinarﬁr

type, communicating with an air-reservoir

through a pipe R’ in the usual manner, so as
to be subject to the pressure in the reservoir.
In this indicator is a, chamber B, which is in

(o

communication with the air-pipe R’, and in-

chamber B is

by a spring C=.

and pressed inward-
As these parts are substan-

a diaphragm b, pressed .upon
by a plunger C, attached to a stem ¢, working
| In a slotted cylinder C’

tially like those described in the aforesaid
patent to Pugh and operated as described in

sald patent, a detailed descri

"y

tration thereof is not required herein..

To the stem ¢ of the pl'm:;%r 1s attached a
| plate D by means of a screw
out of action; according as the pressure falls

ption and illus-

70

', which passes

through a slot D? in plate D, so as to allow g

certain adjustment of the plate o6n the stem.
Plate D has two
which embrace
Insulating material, fast on an
cured at one end on & block F,

screw F'.- The arm E at its

upstanding fingers d and d’,
between them a block E’, of
arm. _EJ‘, Se-
. which is piv-
otally attached to an insulated plate G {se-
cured 1n the casing of the gage) by means of a

E‘ee end 1sslotted

75

80

to embrace the beveled edge of an enlarge: -

ment or block 1, attached to a spring I, fixed
to a bracket I, 'which bracket is a just&blly
attached to the plate G by means of a slot

and screw I°, as shown. 'The enlargement 4

85

has a notch 4/ in it, which is adapted to-be en-
gaged by a friction-roller e* in the slotted end

of arm

A

when the switch is closed and hold
| the switch closed until the roller is forced out

go'

of the notch, as hereinafter described. The .
rearward swing of the arm E is limited by a
bracket M, attached to the plate G by a screw

M’, as shown.. - L
To the block F is also attached a brass

SpI‘iIlg ¢, Whi(‘}h.-SWiIlgS Wlth thé-a;rm &Ild hﬂs |

95

on its outer end a head ¢, to which is at-
tached.a platinum contact-strip ¢?, which is

secured by placing its ends in op¥ositelyein-
of

the head 1

and theﬂsqﬁteezing the sides of the head, so
o

as to close

e slots on the strip, thus fasten-

Ing the strip to the head without necessarily -
using solder'and forming a large contact-sur-
face. The opposite contact-strip 7% is. also ‘105

‘preferably ma

e of platinum and is attached
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to a bracket J, adjustably secured to plate G |

by means of a bolt J’, passing through a slot
J* in the bracket. This bracket J 1s preler-
ably of brass and 1s provided with lugs jonits
upper surface, between which the contact?
is placed and secured by bending down or
closing over the lugs 7’ thereon, as shown
more clearly in Fig. 3 of the drawings.

One of the binding-posts X is connected
by a wire X’ to the spring ¢, the wire being
preferably soldered to the spring, so that the

current will not pass to or through the pivot-

block. The other binding-post i, 1s con-
nected by a wire 1./ to the bracket J’, as
shown. The circuit therefore would be from
post*K through wire X’ to spring ¢ and con-
tacts ¢* 7%, brackets J, and wire 1/ to post L
provided the contacts are closed; but I they
be separated of course the circuit 1s broken,
and no current would pass. '

When the pressure in the reservolr R falls
below the desired point, the spring C* will
force the plunger C inward, a,m{) in so doing
finger d’ will engage block ¥’ and torce arm
I toward bracket M. The beveled edge of
block 2 at this time, however, stands 1n the
path of the arm X and will obstruct the free
swing of the latter, so that not until spring
C? through finger d exerts sufficient pressure
on arm K to cause it to overcome the resist-
ance of spring I and force arm I outward
until roller ¢! enters notch +” will the contacts
¢* 7* be brought together; but when spring
? does exert suflicient force to move roﬁer %
into notch 4° the movement occurs with a
snap action, as is evident, and this move-
ment causes spring-arm ¢ to move contact e
quickly against contact 7* and hold said con-
tacts together, thus closing the circuit and
keeping .it closed until the pressure 1 the
reservolr and cylinder B rises sufficiently to
overcome the resistance of spring C* and
moves the plunger outward until finger d en-
cages block ¥ and tries to move the latter
outward. The outward movement of the

arm I, however, is opposed by spring 1.

through the notch 2, which is engaged by
roller ¢* on arm I, and therefore pressure will

“accumulate against block ¥’ through finger

60

d’ until it is sufficient to snap roller e* out of
noteh 2/, and when this occurs the contact ¢’
is instantly thrown away from contact 7 and
kept away from the latter by reason of the
beveled edge of block 2" engaging.roller ¢
Thus the circuit may be 1nstantaneously
broken and held open until the pressure 1n
the reservoir falls so much that spring ?
swings arm ¥ back into engagement with
noteh 7/, as above described.

From the foregoing it will be seen that the
switch is opened and closed 1nstantly with a
snap action, thus avoiding the possibility ot
areing; that the motors are caused to operate

positively, if at all, and one only thrown into |

360,081

action when there is a sensible decrease in the
pressure.,

The spring I can be regulated by adjusting
bracket 1’ so that the amount of pressure
necessary to snap arm X into or out of noteh

4/ can be measurably regulated thereby, as

well as by adjusting plate D on the stem and
by adjusting the tension of spring (. 'The
bracket M prevents too great outward move-
ment of the arm H. | _

The connection and operation of the parts
with the motor-pumps and compressors are
shown diagrammatically in ¥ig. 4, in which
R is the reservoir, connected by pipe & with
the air-compressor T, which 1s operated by
an electric motor U, connected by wire v to
one pole of the electrical supply or generator
V and by wire v* to one pole K of the gage,
the other pole 1. of which is connected by
wire v’ to the other pole of the generator V,
thus completing the electrical circuit. "lThe
particular construction of the reservorr,
pump, and generator are not claimed herein,
and they may and will be varied to suit the
narticular user. |

1t will of course be understood that the 1n-
vention 1s not hmited to use in connection
with air-compressors, but may bhe employed
wherever it 1s desired to control an cleetric
civcuit by a fluid-pressure gage. _

Havinge thus described mv invention, what
[ claim as new, and desire to secure by liet-
ters Patent, 1s— |

1. In a fluid-controlled electric switch, the
combination of a swinging arm, & contact
connected with said arm, a fixed contact, a
retaining device engaging the free end of said
arm and adapted to hold it in closed position,
and means for pesitively actuating said arm
ii both directions against the resistance ol
the retuining device, sald means neing con-
trolled in one direction by fluid-pressure and
in the opposite direction by a spring.

2. In a pneumatically-controlled electric
switch, the combination of a pivoted swing-
ing arm, a contact vieldingly connected, with
the pivoted end of said arm, a fixed contact,
a notched spring engaging the free end of
said arm and adapted to retain it in closed
position, means controlled in one direction
by pneumatic pressure and in the opposite
direction by a spring for positively actuating
sald arm in both directions and overcoming
the resistance of the spring, substantially as
described.

3. In combination, a pivoted block, an
arm attached thereto, a spring engaging the

free end of said arm having a notch for lock-

ing said arm in closed position, a movable
contact connected 1o sald block: a fixed con-

tact, a rod adapted to be moved in one direc- .

tion by fluid-pressure and in the opposite di-

rection by a spring; and fingers attached to

said rod and projecting on opposite sides o1
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sald arm, and adapted to move it against the
resistance of said
scribed,

the detainer-spring for holdin sald arm in
closed position,a spring attached tosaid arm ;8
movable contact carried by said spring, and a
fixed contact; with g reciprocating rod adapt.-
ed to be moved in one direction by fluid-pres-
sure and in the opposite direction by aspring;
and fingers attached to said rod and project-
1IN on opposite sides of sajd arm, and adapt-
ed to move the arm against the resistance
of the detainer-spring, substantially as de-
scribed. | o

9. In a fluid-pressure electric switch, a piv-
oted arm, a movable contact
nected therewith; a fixed contact Opposite
said movable contact: and g spring having a

- block thereon engaging the free end of said

25
o
35
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45
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‘the slotted end of the arm, a

arm toretain it in closed position: with a, fluid-
pressure chamber, g plunger operated in one

“direction by the fluid-pressure, spring for

retracting said plunger, fingers attached to

sald plunger, an insulated block on sald arm
‘between said fingers whereby the switch is
snapped open when the pressure on the plun-

er forces the arm out of the notch and is
snapped closed when the pressure forces the
arm mto the notch. - _
6. In g pressure-controlled electric switch,
the combination of g relatively fixed contact ,
8 movable contact mounted on g spring, a,
pivoted block to which said spring
tached, an arm attached to sald block:; a
notched block adapted to engage the free end
of saild arm; g SPring carrying said block; a
reciprocating rod engaging an insulating-
block onsaid arm, a pi '
plunger adapted to _ _
rection against the. resistance of the notched
block, and a spring f
opposite direction. .
7. In a pressure-controlled electric switch,
the combination of g relatively fixed contact ,
2 movable contact mounted on a spring, a
pivoted arm to which said Spring is attached;
an  adjustable spring CAITYINg a notched
block adapted to engage the free end of said
arm; a reci rocating rod, s pneumatically-
controlled pﬁ}unger ddapted to
In one direction, g spring for
1n the opposite direction; an insulated block
attached to said arm, and fingers attached to
sald rod and projecting on opposite sides of
sald insulated block, substantially as and for
the purpose describe S _
- 8. The combination of g swinging arm hav-
Ing a slotted end, g detainer-spring engaging
f&ed contact, a

-l

movable contact ¢onnected withsaid arm, and
' In one direction by fluid-
direction by a

hecting said contacts _
witha movable stem adjacent thearm, a plate

yieldingly con-

| the combination

- free end of said

_ 1n closed position, and: means for
1S at- | ' ' '

| ixed relativelv-to
engaging the

move said rod |
moving the rod |

2

_ | spring for actuatmg said arm against the re- 6 5
spring, substantially as de- |

sistance of the detamer-spring, substantially

as described.

Y. The combination of a swinging arm hav-
ing ‘a slotted end, a notched detainer-spring
engaging the slotted end of the arm, an insu-
lated block on the arm, a contact connected
to sard arm, a fixed contact; means for con-

to.an electric circuit .

attached to said stem engaging the block
thereon; means for moving said stem by
Pheumatic pressure in ope direction, and g
spring for moving the stem In the opposite
direction whereby the resistance of the de.

| tainer-spring may be overcome and the switch

opened and closed, substantially as set forth.
10. Inan electric-switch contact, the com-.
bination of a metal head with g platinum con-
tact-plece having its ends fastened in slots or
incisions in the sides of the head, substan-
tially as shown and described.
- 11. In an electric-switch,
consistin

inclined slots in its opposite sides, with.a con-

‘tact-piece of platinum underlying the head

and having its ends fastened in said slots by
swaging, substantially as described. |
12. In a fluid-controlled electric switch,
of a movable arm, a contact
sald arm, a contact fixed
the arm, a spring engaging the

connected with
relatively to

arm and adapted to retain it

L] *

fluid - pressure and
by a spring. - '
"13. In 2 pneumatically-controlled electric

| switch, the combination of a pivoted arm, a

contact connected with sajd arm, a contact
the arm, a notched spring
ree end of said arm and adapt-
in closed position, and means
actuated in one direction by pneumatic pres-
sure and in the opposite direction by a
spring for Ppositively actuating sald arm in
both directions. B ;

14. In combination, a
Spring engagi
locking said arm in closed position, a mov-
able contact carried by said arm;:
fixed relatively to the arm, a rod adapted to
be moved in one direction by fluid-pressure
and in the opposite direction by a spring;
and fingers attached to said rod and project-
Ing on opposite sides of said arm, for the pur-
pose and substantially as described. |
- 15. In combination, a swine; g arm, a
sEring engaging said arm, a notciIl
the spring for locking said arm in closed posi-

ed to retain it

Swinging arm, a

tion, a spring attached to sald arm and a mav~

able contact carried by said spring; a contact
fixed rela,-tively to said drm, g reciprocating

of & brass head having oppositely-

75

80

90

95

I00

105

110

ng said arm having'a notch for
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rod adapted to be moved in one direction by
fluid - pressure and In the opposite direction
bv a spring; and fingers attached to said rod
and projecting on opposite sides of said arm,
for the purpose and substantially as de-
scribed. |

16. In a fluid-pressure electric switch, a
pivoted arm, a movable contact connected
therewith: a fixed contact opposite sald IOV-
able contact: a spring having a notched block
thereon engaging the free end of said arm to
hold it in closed position; a fluid-pressure
chamber, a plunger adapted to be operated
‘n one direction by the fluid-pressure, a
spring for retracting said plunger, and devices
attached to said plunger adapted to engage

said arm on opposite sides, whereby the

switch is snapped open when tne pressure
forees the arms out of the notch and 1S
snapped closed when the spring forces the
arm into the notch.

17. Inapressure-controlled electric switeh,
the combination of a fixed contact, a mov-
.ble contact mounted on a spring, a swinging
arm to which said spring

‘ 18 attached; a
notched block adapted to engage the free

850,081

ond of said arm: a spring carrying said block;
a Teciprocating rod adapted to actuate sald
arm, a pneumatically - controlled plunger

adapted to move said rod in one direction,

and a spring for moving the rod in the oppo-
site direction.

18 In combination, a swinging arm, a
spring engaging said arm, a notched block
on the spring for locking said arm in closed
position, a spring attached to said arm and a
novable contact carried by said spring, a
contact fixed relatively to said arm, a recip-
rocating rod adapted to be moved in one di-
rection by fluid-pressure and in the opposite
direction by a spring, a stop for limiting the
spring-actuated movement of the rod, and
fingers attached to said arm and projecting
on opposite sides of sald arm, for the purpose

and substantially as described.

In testimony that I elaim the foregoing as
my own I affix my signature in presence ot
two witnesses.
LOUIS H. WESTPIIAL.
In presence of— '

H. A. CARSTENS,

Orro ELMEGREEN.
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