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Applicatibn ﬁ'led’Atlgust 29, 1907. Serial N 0. '390,’6_77-.

To all whom it may concern: . :

‘Be 1t known that we, ApoLrr W.
SCHRAMM and AvrreD E. OswaLDp, citizens
of the United States, residing in Riverton,

- 5 NewJersey, and Philadelphia, Pennsylvania, |

- respectively, have invented certain Improve-
| ments 1n Automatic Switches, of which the
following is a specification. L
- One oﬁj ect of our invention is to provide a

10 fluid controlled device for making and break- |
“Ingan electric circuit, which shall not only be
relatively simple in construction and certain

in action, but shall have its parts.so arranged
as to constitute a quick break switch. . =~

15 A further object of our invention is to pro-

vide a fluid actuated electric switch of such a

nature that the limits of fluid pressure be-

tween which it works may be readily ad-
Justed both relatively to each other and to
20 the point of zero pressure. It is further de- ;
sired that the parts of the switch shall be so |

arranged as to not only be freely accessible

but also of such a nature that the likelihood
of their getting out of order or requiring re-

25 pairs shall be reduced to a minimum.

we attain as hereinafter set forth, reference

| belp%ha,d to the accompanying drawings, in
which: |

30 Figure 1, is a perspective view illustrating

- the preferred arrangement and: construction

of the apparatus comprising our invention;

~ Fig. 2, 15 a vertical section illustrating the de-

tall construction of the diaphragm chamber

35 and its associated parts; Fig. 3, 1s a side ele~

vation of one of the switch members, show-
ing 1 dotted lines the position occupied when

the electric circuit is closed, and : 1. 4 is'a

vertical section of one side of the switch-sup-

40 porting structure, showing in detail the con-
nection between the air pipe and the dia-
phragm chamber. .

- In the aLove drawings A represents a base

- plate or other suitable supporting structure,

45 which .in the present instance is provided
with an annular flange or 1ib @, forming with
a cylindrical cap or cover B, a diaphragm |
This cover is secured to the base-

chamber.

~ plate by screws ¢’ and has confined between
50 1t and the flange a a circular diaphragm b of
- rubber, rubber fabric or other flexible, air-
tight material. The base portion has a tubu-

el

- e— i e s o T Y —
'

leads to an air reservoir.

-lar’lug a* whose passage communicates with
the interior of the diaphragm chamber under
‘the diaphragm b’ and which has coupled to it
~a three way valve C. The valve casing has
in 1t four passages, one communicating with
| the passage of the lug ¢® and a second passage
¢ 1in line with the first and opening into the
atmosphere. Of the -two remaining pas-

sages 1n the valve casing the upper oue ¢
connects to an air pump while the other ¢*
ir. The valve plug ¢°
has a T-shaped passage capable of being

‘made to simultaneously connect any three of

the passages in the valve casing while shut-

ting off the fourth. While the greater por-

tion of the passage @ ma?'f be of a relatively
larger caliber we preferably place in it a plug

m having a relatively reduced passage m” and
provide a fine mesh screen m? over.the en-
trance to the plug-opening to prevent the ad-
101 ¢ ' By this
-means we throttle the flow of fluid under-
70

mission of foreign bodies thereto.

pressure to and from the diaphragm chamber

55

60

65

70

and thereby secure greater steadiness of ac-

! | tion of the apparatus hereafter described.
"These objects and other advantageous ends

A circular plate o’ rests upon the upper sur-
face of the (ﬁaphra'gm b and is designed to
act upon a lever D through a compression
member 0%,
the present instance is integral with, a trans-

verse bar d journaled. in lugs a® carried by

the covér B of the diaphragm chamber and
extends in both directions from the bar d,

- having at its rear end a vertically adjustable

80

This lever is carried by and in

85

screw ¢’ and at an equal distance on the op-

posite side of the bar d a second vertically
adjustable screw d?, by means of which it'is

ossible to vary the arc of oscillation of said
Fever. The front end of the lever D is ex-

has fastened to it an E-shaped structure ¢*

a contact pie |
with a metallic plate d® forming a terminal.
Extending upwardly from the transverse

ing in this piece f and is in-turn held in posi-

90
tended beyond the edge of the cover B and .

| of msulating material, in the upper part of
which is mounted a vertical screw d* while
opposite-said screw and in line therewith is
piece d®, in electrical connection

95

bar or member d is an arm d°® and to the up- 100
- per_end of this is connected one end of a
spring I which has fixed to its opposite end

a.nut /. A screw f enters a threaded open-




 gtructure A are mounted two blocks

10

metal ribbon H is, pretera

15

20

25

2

tion 'by,r an L-shaped piece f*

a supporting bracket or standard f -attached

to or integral with the main supporting
structure A; the various parts being so de-

‘signed that any desired degree of tension

may be placéd upon the spring I by properly

adjusting the screw f’. -

On opposite sides of one e:rhl_dlof' the base

carrying an angular . piece
forked at its upper end -and forming abut-
ments in which are bearings for the recep-
tion of horizontal knife eﬁ%es.

ly though not
necessarily, bent or corrugated, as illus-

L

trated in Fig. 3, so.as to be capable of vary-.

ing its overall length under. longitudinal

« ~

compression, -and at each end has fastened

to it a thin hard piece & forming a knife edge

sonstructed tofit into the bearings formed in

‘the abutments ¢’. The body of the spring

ribbon- H projects beyond the knife . edges
between the forks of said abutments ¢’ so as

to. prevent sidewise: motion of the knife

edges in their bearings.

From Fig. 3, it will be seen :that‘th'eré'a,ré

 two sets of corrugations A’ formed in the

~ straight middle section, which has soldered
30

39

40

‘the contact
“material ¢* ‘
“blocks ¢ and the abutments

spring member H, one set on each side of a

or otherwise suitably fixed to it a platinum

or silver contact piece A*, the whole being so

‘arranged that when the said spring member
H is mounted with its knife edges in their

bearings, the contact piece A° 1s intersected
by a straight liné between the screw d and
piece d°. Plates of insulating

g’.. There 1s
connected to one of the said abutments ¢’ a
wire or. other conductor ¢° whereby 1t is
placed
minal £ of the

- this latter switch forms no part of the pres-

45.

- other.

ent. invention, it has not been illustrated in

full, as it is fully described and claimed in an |
- application for United States Patent No. |

389,068, filed August 17, 1907.- lt may,
however, be noted that said switch is of the

normally closed type, and has two. spring
members &’ and %* so mounted upon & sup-

_porting structure K? _carried . by the base
plate A, as to always tend to engage each .
struc-

They are mmsulated from sai

" ture and from each other by insulating bush-

a5

60

65 lever D and is in turn connected through a-

ings k* and are designed to be separated un-
der predetermined conditions, by a piece
of insulating material not shown. From the

terminal of the member %2 of this switch a

connection %° leads to a binding post mount-
ed upon but insulated from a terminal plate

carried by the base plate A, the rear end of
post being shown in Fig. 1, at

this binding
15, The metallic plate d® is connected to
the lower contact piece d°® carried by the

g each
¢ preferably |

A flexible

“contact piece A%
spring member H to one of the abutments g,

“are . interposed between the

in electrical connection with the ter-
switch K, but inasmuch. as | tact piece d°, it also 1s
| said lever D until the middle part of the said .

member with the contact A®

‘whole

‘this upper position 1s
ihe electrical connection between it and the -

- econtact piece. d5 1S qumkly bmken,- thereby .

820,667

mounted upon | wire or small ¢able d7 with a second binding

post d° also mounted on the terminal plate

which carries the binding post £°.

It may be noted that the corrugated spring

member H, forming one of the movable mem-

70

bers of our improved switch, is so designed .

that when its knife edges are mounted so as
to support it between the two abutments ¢,

it is as a ‘whole in a condition of compression
and assumes the general bowed position in-

dicated in dotted Imes in Fig. 3, with its con-
tact piece

addition, the various parts of the device as-

sociated with the lever D are so adjusted that
when there isnofluid pressure exerted against;
‘the diaphragm b, the spring F causes the con-
‘tact k3 of the spring member H to rest against
and be in electrical connection with the con-

tact d® carried by said lever D. ‘As a con-
sequence there is a closed electrical circuit
through the apparatus from the binding post
d® through the cable d’, plate d°, contact d®,
through orne half of the
wire ¢° to the member &’ of switch K, through
the member £?

the second binding post k°. The spring I

being a;dgusted to exert a certain pull-upon

¢ the admission of air or other uid

the arm |
under pressure through the pipe ¢ and con-

duit a? to the under side of the diaphragm b,

will force the latter upwardly so as to turn

the cross bar b of the lever D in the bea,ringls o

¢?, thus in effect turning the lever on its fu

erum. The spring F, however, resists this
turning tendency, so that as the pressure 1n-
creases on the diaphragm, the lever D 1s
gradually moved so as to raise 1ts end with
the contact d°, and since the middle part of
the spring member H 1s engaged by this con-

asses to the
upper side of the line joining the knife edge
bearings of the pieces ¢’. When this occurs

under compression as the contact
was raised by the contact d°, are at i erty to
expand, and the spring member H,- as a
suddenly moves to an upwardly
position, the curvature being limited
It will be noted that
contact piece k® mto
a sudden one, so

bowe(i
by the stop screw d*.
the movement of the

opening the ¢ircuit through the apparatus

without causing or permitfing any injurious

arcing. If now, from any cause, there 1s a
fall in the pressure of the fluid in the dia-
phragm chamber, the lever D is gradually
permitted to turn on its fulcrum so as to
move downwardly its long arm with the

screw di. Su(}h downward movement at first

of said switch and cable £° to

that

12 some distance below a straight
line joining the two knife edge bearings. In

30

85

90

95

100

105

moved upwardly by

110

the corrugations h?, which have hitherto been -
iece A

b

120
1925

130
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mefé}y reduces the amount of u pw’é}rd' burva—- |

ture in the spring member H, since the stop

serew- d* presses down the piece A2 and in so

doing compresses the corrugations A%  As

soon, however, as the lever has moved suffi-
- clently to again bring said contact piece 2° to
the-lower side of the straight line joining the-

knife edge bearings, the spring member H

will again suddenly assume its downwardly

bowed position, which is limited by the en-
gagement of the contact piece A® with the
contact piece d°, so that the electrical circuit
through the apparatus is thereby again com-
pleted. | e
From the above description it will be noted

- that if the apparatus be employed in connec-
“tion with an air compressing plant such as
‘that described and claimed in the application

20

filed by Russell and Schramm, No. 389,068,
dated August 17, 1907, the air pressure in the

tank may be mamntained between any desired |

limits by reason of the fact that the pump

- will be started whenever the é)r'essure' falls to

“the predetermined point, an

~ been caused to rise to anot

30

stopped when,
upon operation of the pumE , the pressure has

pomt. These two points at which the elec-

trical circuit 1s completed and broken are de-
- termined by the adjustment of the two

screws d* and d°, for it:is obvious that by
slacking off or unscrewing the latter. of these,

a much greater upward -movement of the |
lever D 1s necessary before the spring mem- |
- ber H 1s caused to break the electrical circuit.
- 35

Similarly by backing off the screw d*, the dis-

tance through which it is necessary to move

the lever downward before the spring mem-

- ber H completes the circuit, may be increased

40

as desired. The actual

. EI‘BSSIII‘BS at which
the device operates may

_vious, varies the amount of tension on the

40

50

spring #. _—
Any rapidly varying pressure in the pipe

¢ 1s prevented from causing vibration of the

diaphragm and consequently of the lever D,
by the small orifice plug m, which as before
noted, serves to throttle the flow of air to and

er predetermined

e regulated by the
adjustment of the screw f’, which, as i1s ob-

J

from the diaphragm chambetr. It is to be

noted that by mountin% the lever D-upon the-
- cover B-we are enable j

to expeditiously re-

place or examine the diaphragm b, for it is

‘obvious that these parts may be removed as

- one piece and that without disturbing any

05

60

other

tion 0? the spring F, which is preferably de-

‘tached from the arm d° -Again, it will be
seen that the corrugated metal ribbon H

may be quickly removed from its bearings
should it by any

By providing the valve C it is pﬁssiblé_to ‘

. greatly extend the field of usefulness of our

65

invention when it is used in connection with

an alr compressing plant such as that de-| 6. A switch consisting of a flexible metal

art of the mechanism with the excep-

| means become Injured or
N re%ulre adjustment. |

scribed and claimed in the application of
Russell and Schramm above referred to.

For example, under ordinary working condi-

tions 1t would be impossible to use the

pump-driving motor, which is ordinarily con-
nected in circuit with the switch above re-

ferred to, as long as the air pressure, ad-

| mitted through the passage ¢® of the valve

C to the under side of the diaphragm, is
above that at which the switch was designed
to close. In other words, the switch being

moved to its open position by the rise in air

pressure, would remain in sueh open posi-

tion until this air pressure had fallen to some

predetermined point, so that the motor could

not be started and used for any other pur-
pose. By providing the valve C, however, it
18 possible to cut off the passage c? leading to

the reservolr and to permit the high pressure
air from under the diaphragm to exhaust
through the passage ¢ of the valve C. This,
by permitting the switch to close, will permit
1t to complete the circuit of the motor, which
may thereafter be employed for any desired
purpose independently of the air pump. By
agaln turning the plug ¢® of the valve C into

the position shown in Fig. 4, the apparatus

as a whole 1s restored to. its normal
ically ‘operative condition.

-We claim: =

1. A switch consisting of two members of

qutomat-

which one has means for maintaining it in

one of two bowed positions and the other is
capable of moving said first member from

‘one to the other of said positions.

2." A switch consisting of two members of
which one consists of a piece of flexible mate-
rial, and two fixed abutments placed to main-
tain said flexible. member In one of two

bowed positions, the second switch member

being capable of moving said first member

1irom one to the other of said positions.

3. A switch consisting of two members of
wiich one has means for normally maintain-
ing 1t In one of two bowed positions, and the

“other member is capable of moving said first
member from one to the other of said posl-
tions; with means for actuating said second

member. o _ |
4. A switch consisting of two members of
which one is mounted so as to be movable
from one to the other of two positions, and

upon sald first member to cause such move-

‘ment, with an adjustable spring or springs
for varying the conditions under which the

second member operates the first.
5. A switch consisting of two members of
which one is mounted so as to be normally in

-one of two bowed positions, and the second

member is placed to be operative upon said
first member to move it from one to the other

70

79
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90,

95

100

110

115

| the second member is placed to be ogerative '

120

125

of said positions, with means for adjusting

the amount of bowing of the first member.

136
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other, substantially as described.

structure, abutments mounted thereon, a.
10

15

20

piece, two abutments engaged by the ends of |

said piece and placéd to normally maintain

* ]

the piece in one of two bowed positions, a

sécond movable member, and means for op-

erating the second member to move the said
metallic piece from one bowed position to the

7. A switch consisting of a supporting

corrugated metallic piéce mounted between

said abutments so as to be maintained in one

of two positions, a terminal connected to said

metallic piece, and a second switch member.

for moving said corrugated piece from one po-
sition to the other, substantially as de-
scribed. - o T o

8. Aswitch consisting of a corrugated metal
piece provided at its ends with knife-edges, a
supporting structure having bearings for said
knife edges and provided with a terminal
electrically connected to said metal piece,

. with a second switch member having: a

20

30

contact placed to engage said corrugated
piece to move the same from one to the other
of its two positions, substantially as -de-
seribed. S -
9. The combination of a supporting struc-
ture, a lever mounted thereon, an actuating

device and operative on the lever, a spring |
also operative on the lever so as to oppose

* gaid device, a contact piece carried by the

35

40

lever and forming one member of the switch,

with a second switch member consisting of &
piece normally
bowed positions and capable of engaging the

contact on the lever when in one position,
‘substantially as described. ' ’

10. A switch consisting of a lever, means

for moving the lever, two stops carried by the
lever of which one consists of a contact piece,
with 2 member having means maintaining 1t

in one of two bowed positions, the amount of |
its displacement being limited by the stops of -
the lever, substantially as described. . .
~ 11. A switch consisting of 4 lever, means |
for moving the lever, two stops’ carried by
the lever of which one consists of a-contact | | )
| throttle the flow of fluid into and out of the

piece forming one of the switch . members,

~ with a second switch member having means

50

60

maintaining it in one of two bowed positions,
and constructed so that the amount of its dis- :
placement is limited by the stoEs of the lever; |

| throw of the le-

with means for adjusting the
ver, substantially as described.

12. A switch consisting of a lever, means
for moving the lever, a spring tending to op-
pose movement of the lever in one direction,
a switch contact carried by the lever, a stop

also carried by the lever opposite said con-’
tact, with a corrugated piece extending be-
tween the contact and the stop of the lever,.
and an abutment for maintaining said corru-

gated piece in one of two bowed positions,

substantially as described.

thereon each pro

1 length as to

maintained in one of two

920,667

13. An electric switch consisting of a sup-
porting structure,

65

two forked abutments - -
ided with a knife edge -
bearing, a piece mounted between sald abut-

ments and having knife edges operative in-

said bearings, said piece being of such a

bowed position and having projections ex-

ing means and capable of moving said bowed

piece from one to the other of 1ts two. posi-

tions, substantially as deseribed.

r
r

of the switch and extending between said

be normally maintained In a

14. “The combination'mn 8 switch of & sup-
' porting ' structure, .two- abutments mounted
‘thereon and provided with knife edge bear-
ings, a corrugated piece forming one member

70

tending between the forks of the abutments,
and a second switch member having actuat- .

19

- 80

abutments, said piece being provided with

knife edges engaging said bearings, means for
preventing transverse movement of the knife
second -

edges out.of their bearings, with a

switch member operative on said piece and

85

capable of moving it from one to the other

of its two positions to open or close the
switch, substantially as described. - =

15. The combination in a-switch of & le{re'r,

| & spring operative on one arm of said lever, a

90

device operative on the lever to move it In -

opposition to said gpring,_ a body of insulat-
Ing by the lever,.a contact

ing material carrie
piece mounted on said insulating material, a
terminal connected to said contact, a stop

also carried by the insulating material oppo-

' site sald contact, a dpair of abutments, a me-

tallic piece mounted between said abutments

in a howed position and extending between

the contact and the stop, with a second ter-

100

minal connected to said piece,substantially as .

\ described. .

16. The comtination of a casing haﬁng 2

105

dia,phrafm, a switch® operatively connected

to the

digphragm, a. conduit for connecting

the casing with a source.of fluid under pres-
sure, with a plug removably mounted within . ..

passage whose

said ‘conduit and having a
to materially

bore is' reduced sufficiently
casing.

members, and means for actuating one of the

members £0 cause movement O

18, The CO'mbinaj;’ion- of & éuppo’itiﬁg strue-
ture, an ‘oscillatory armi mounted on sald

‘structure, and-a switch having two members
of which one is carried by said. arm dnd the

) O _ the other
member, with consequent. operation of the
| switch. - o | |

110

- 17.° A switch conSisting'" of _ﬁvo' movable

115

120

sther is capable of being moved by said first -

member from one to the other of two posi-
tiomns. - . - - PR
19. The combination of & supporting struc-

ture, an oscillatory bar mounted thereon,

125

| two arms on the bar, a spring operative on
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‘one arm, switch operatmg means connected

to the second arm, and two switch members

of which one is carried by the second arm and |
the other is capable of being moved by the
first member froin .one to the other of two
positions. - |

In testlmony Whereof we have mgned our

i

 names to this speclﬁcatlon 1n the presence of
‘two subscribing witnesses.

ADOLPH W, SCHRAMM,
ALFRED E. OSWALD.

Witnesses: |
WiLriam E. BRADLEY |

Jos. H. KLrIn.
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