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The invention relates to the manufacture
of switches and more particularly electric
switches adapted to be operated by fluid
pressure. The invention has for its primary
object to provide an improved method of

and apparatus for forming and testing -

switches. Another object is to provide in a
machine for assembling the parts of a switch
electrical connections whereby the operating
pressure can be determined and any elec-
trical defect in the switch detected.

Other objects will appear to one skilled in
the art from an examination of the follow-
ing description taken in connection with the
drawing which forms a part thereof and in
which : :

Figure 1 is a side elevation, partly in sec-
tion, of an apparatus embodying my inven-
tion for forming and testing a switch;

Figure 2 is a sectional elevation of the
switch ;

Figure 3 is a similar view at right angles
to Figure 2 of a portion of the switch;

Figure 4 is a plan view thereof.

As shown in the present instance, the in-
vention is particularly applicable to the
manufacture of stop light switches, each of
which, as shown particularly in Figures 2,

3 and 4, comprises the cup-shaped casing 1

having the cup or pocket 2 therein and the
externally threaded portion 3 extending
axially from the base 4 of the cup and
formed with the passage 5 opening into
the cup. The inner face of the base 4 is
preferably concaved slightly and provided
at its outer perimeter with the annular
groove 6 defined by the annular projection 7.
The portion 8 of the casing 1 which forms
the cup 2 is preferably hexagonal on its
outer surface having the series of flat faces
9, which are adapted to provide a grip for a
wrench. The externally threaded portion 3
of the casing provides for easily and quickly
mounting the casing in an internally thread-
ed sleeve, boss or the like, and may be
threaded in by suitable means such as a
wrench engaging the flat faces 9.

Within the cup 2 and in one position rest-
ing upon the base 4 thereof is the diaphragm
10 formed of suitable flexible material, such

as rubber, which is preferably premolded to
provide on its under face the annular flange
11, which when the parts are assembled, as
shown in Figure 2, enters the annular groove
6. Resting upon the diaphragm 10 is the
metal plate 12 provided at its center with
the depression 13. The plate is of thin metal
and capable of bending under the applica-
tion of pressure. The cover 14 of suitable
dielectric material closes the mouth of the
cup 2 and is provided with the pair of holes
15 extending transversely therethrough and
the recess 16 formed centrally in the under
face thereof between the holes.

Carried by the cover 14 are the pair of
binding posts 17 and 18, the post 17 being
longer than the post 18. Each post termi-
nates in the projection 19 provided with
longitudinally extended striations. The
posts are mounted in the cover by inserting
the projections 19 in the holes 15, the en-
gagement of the striations with the walls of
the holes fixing the posts in place.

The ends of theprojections which pro-
ject below the under face of the cover and
which are preferably bent or peened over
the edges of the holes to secure the posts in
place constitute - terminals. The binding
posts 17 and 18 are internally threaded at
their upper ends’to receive screws 20 which
may be of the usual type.

Integral with the cover 14 and projecting
from the under face thereof at the periphery
is the ring 21, which when the parts are as-
sembled bears upon the outer periphery of
the diaphragm 10 pressing it against the an-
nular projection 7 and forcing the flange
11 into the groove 6. The lower edge of
this ring is preferably, though not neces-
sarily, rounded, as shown in Figure 2, so
that it bears upon the diaphragm near its
periphery and compresses it against the an-
nular projection.. The portion of the dia-
phragm at its periphery fills the groove 6
and the annular recess formed between the
wall of the casing 1 and the lower edge of
the ring. The diaphragm 6 at all times di-
vides the cup 2 into two compartments and
seals the compartment into which the pas-
sage § enters from that containing the ter-
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minais of the binding posts 17 and 18 and
the plate 12. The coil spring 22 seated at
one end in the recess 16 and af the other end
in the central depression 13 of the plate nor-
mally holds the plate against the diaphragm
and places the diaphragm under’ compres-
sion and against the base 4 to close the pas-
sage 5.

When the casing 1 is formed the continu-
ous annular flange 23 is provided at the
mouth of the cup 2 and projecting above
the cover 14 when the parts are assembled.

-T& will be noted that in order to make the

switch as compaci as possible the binding
posts 17 and 18 are quite near the outer edge
of the cover, and since these posts are of
metal and function as conductors of elec-
tricity, it is obviously necessary that there
be no contact between the posts and the cas-
ing. Accordingly, as is clear from an ex-
amination of Figures 2 and 4, only the por-
tions 24 of the flange 23 between the posts
16 and 17 are spun, crimped or peened over
the top of the cover to secure it in position,
the portions 25 of the flange adjacent the
binding posts being left standing substan-
tially upright.

When the stop light switch is in use, it is

" mounted upon some portion of a hydrautic
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‘or bottom of the diap
carry the plate 12 against the urge of the

brake system so that it is subjected to fluid
pressure when the brakes are actuated in the
well known manner. It will be understood

‘that one post is connected to a battery or

other suitable source of current, while the
other post is connected to a lamp, which is
to be controlled by the switch. Upon actu-
ation of the brakes fluid is forced through
the passage 5 and acts a%ainst the under face

ragm flexing it to

spring 22 into contact with the terminals
of the binding posts 17 and 18, thus com-
pleting the electrical connection between the
two Upon releasing the brakes the
parts of the switch assume their normal or
idle positions, at which time the diaphragm
10 contacts with the base 4 of the cup and
the plate 12 is held against the diaphragm
by the spring 22.

The - plate 12 does not_contact with the
ring 21 of the cover and is held at the cen-
ter of the cup by means of the spring 22,

" . which enters the central depression in the
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plate and also by reason of the fact that the
plate soon becomes vulcanized to the dia-
phragm. Since the post 17 is longer than
the post 18, the wires, not shown, which are
fixed upon the posts by the screws 20, will
be out of contact and thus the switch may
be made smaller. :

When the parts have been assembled with
the annular flange 23 upstanding the
switch is placed in a press, shown in Figure
1, comprising the movable ram 26 and the
head 27. It is customary that the ram be
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raised by any suitable means, as Tor exam-
ple a toggle, thus carrying the switch into
contact with the head. The ram includes
the holder 28 .provided with the slot 29
which receives the lower end, including the
externally threaded portion 3 of the switch
casing 1. Below the slot 29 is provided the
pocket 30 in which is seated the rubber pad
51 on which the casing rests. Leading
through the base of the holder 28 and the
pad 81 is the conduit 32 which terminates
at one end below the passage 5 of the switch.
Mounted in the head 27 is the punch 33 car-
ried in the recess 34 of the holder 35 and
secured in position by any suitable means,
such as the set screw 36. Through the
punch 33 and the holder 85 extends the
central passage 87, in which is inserted the
plug 38 of rubber or other suitable dielec-
tric material.
through the plug are two holes 39 in whic
are seated tll"fe pins 40 provided with the
notches 41 which receive set screws 42 to
permit a certain amount of reciprocation of
the pins 40 to prevent their involuntary re-
moval from the holes 39. Springs 43 in the
holes bear on the pins 40 and force them
into the lowest position permitted by the
set screws 42. It will be noted from an ex-
amination of Figure 1 that when the stop
light switch is located In the die holder 28
and brought into contact with the punch 33
by raising the ram 26, the pins 40 will con-
tact with the binding posts 17 and 18 of the
switch, while the punch 33 will crimp the
portions 24 of the proj ecting flange 23 down
onto the cover 14, thus bringing the parts
into their finally assembled position.

For the purpose of determining the range
of pressure under which the switch will op-
erate and of detecting any defect in tﬁe
switch, the pipe 44 is connected to the outer
end of the conduit 32. Pressure is set up in
the pipe 44 by any suitable means and its
amount is indicated by the reading of the
gauge 45 mounted upon the pipe. ounted
upon the sleeve 46 projecting from the pipe
44 is the master switch 47, which is set to
operate at the desired pressure. This mas-
ter switch is of the same construction as the
switch being formed and tested and has the
binding posts 48 and 49 corresponding to the
binding posts 18 and 17, respectively. One
pole of the battery or other source of elec-
trical current 50 is connected to the post 48
of the master switch by the lead 51 and to
the post 18 of the switc in the press by the
lead 52, the screw 53, the spring 43 and the
pin 40. The other pole of the battery is
connected to the post 17 of the switc? in
the press by the lead 54 through the bulb

55, the screw 56, the spring 43 and the pin

40 and to the post 49 of the master switch
by the lead 57, which includes the bulb 58.

The battery 50 is also connected to the head

Extending longitudinally.
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@7 of the press by the lead 59 joined to the
lead 54 and including the bulb 60.
It will be noted from an examination of

Figure 1 that one pole of the battery is con-

nected to the corresponding posts 18 and
48 of the switch in the press and the master
switch respectively, while the other pole is
connected through the bulb 55 to the post 17
of the switch in the press, through the bulb
58 with the post 49. of the master switch
and with the press itself through the bulb
60. Any desired amocunt of pressure may
be introduced into the pipe 44, which pres-
sure will be applied both to the master
switch and the switch in the press and cause
the plates in both switches to rise into con-
tact with the terminals of the binding posts,
thus completing the connection between the
binding posts. By reason of the electrical

axrT nent previously deseribed, the bulbs
55 thus will be lighted. = As the op-
erator ps the flange 23 of the switch in
the e simultaneously admits pressure

s
inte pipe 44. The master switch 47 will
cause the bulb 58 to be lighted when the
desived amount of pressure is applied. At
the same time if the switch in the press is
properly made the bulb 55 will be lighted.
Thaus the operator can simultaneously, while

 completing the switch, test its operation and

malke sure that it will respond to the desired
pressure. :

¢ the bulb 55 should light after the bulb

it is apparent that too much pressure

iired to raise the plate 12 of the switch

contact with the terminals of the bind-

ing posts 17 and 18 or, in other words, that

the distence between the plate in its idle

14 into the cup 2 and the ring 21
diaphragm 10 until the bulb 55
lights simultaneously with the hulb 58. If
the bulb 58 should Light before the bulb 58
the crimping is too heavy and the switch
is defective. In order to avoid such a con-
dition, it is the practice to set the press at
the point of minimum crimping and then in-
crease the crimping, if necessary, in order to
inCrease the responsiveness of the switch.
The bulb 60, being connected to the head 27
of the press, will light, if the switch is in any
way grounded, thus indicating a defect.
For the purpose of facilitating the check-
ing up of the electrical circuits, it has been
found desirable to make the bulbs 55, 58 and

© 60 of different colors. Preferably the bulb

G0
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55 is green, the bulb 58 is white, and the
bulb 60 is red.

What I claim as my invention is:

1. In an apparatus for completing a
switch having binding posts. adapted to be
connected electrically by an element of said
switch under pressure, said apparatus com-

3

prising a bed in which said switch is placed

- and a movable die, connecting means carried

by said die for contacting with said binding
posts, a source.of electrical energy and a
bulb in circuit with said connecting means,
a master switch, the binding posts of which
are in circuit with a source of electrical en-
ergy and a bulb, means for operating and
completing the switch in said bed, and
means for supplying pressure simultaneous-
ly to both said master switch and the switch
in said bed to cause the element in each
switch to complete the circuits. :

2. Those steps in the method of forming
a switch which include, securing parts of the
switch in assembled relation and testing the
switch during the performance of the above
step. ‘

8. Those steps in the method of fashion-
ing and testing pressure operated switches
which include, finally securing the several
parts of a switch in assembled relation and
simultaneously determining the pressure at
which the switch operates.

4. Those steps in the method of fashion-
ing and testing pressure operated switches
which include, securing several parts of the
switch in assembled relation and simul-
taneously - detecting any electrical defects
therein, ‘ ,

5. Those steps in the method of fashion-

ing and testing pressure operated switches -

which include, securing several parts of the
switch in assembled relation and during the
securing operation determining the pressure
required to operate the switch as well as de-
tecting any electrical defects therein.

6. Apparatus for fashioning and testing
switches including, means for securing sev-

eral parts of a switeh in assembled rela- @

tion, and means operable in dependence upon
the means aforesaid for testing the switch,

7. Apparatus for fashioning and testing

switches including, means for securing sev-
eral parts of a switch in assembled rela-
tion, and means operable in dependence
upon the means aforesaid for detecting any
electrical defects in the switch.

8. Apparatus for testing pressure oper-
ated electric switches, comprising means for
determining the pressure at which said
switch operates in comparison with the pres-
sure required to operate a master switch, and
means for simultaneously detecting any elec-
trical defect in said switch.

9. Apparatus for fashioning and testing

‘pressure operated switches including, means

for securing several parts of a switch in as-
sembled relation, means for conducting
fluid under pressure to the switch during

-the operation of the aforesaid.means, and

means for indicating the pressure required
to operate said switch. :

10. Apparatus for fashioning and testing
pressure operated switches including, means
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fluid under pressure to the switch during the

4

for securing several parts of a switch in as-
sembled relation, means for conducting fluid
under pressure to the switch during the final
operation of said first named means for
actuating said switch, and means for indi-
cating the operation of said switch and for
also detecting any electrical defects in the
switch.

11. Apparatus for fashioning and testing
pressure operated switches including, means
for securing the several parts of a switch
in assembled relation, means for conducting
fluid under pressure to the switch during
the operation of the first named means, a
pressure operated device also communicat-
ing with the fluid under pressure and fash-
ioned to operate when a predetermined pres-
sure has been reached, and means for de-

termining the pressure at which the switch

operates in comparison with the pressure at
which said device operates.

12. Apparatus for fashioning and testing
pressure operated switches including, means
for securing several parts of a switch in as-
sembled relation, means for conducting fluid
under pressure to the switch during the op-
eration of the above means to actuate the
switch, a device responsive to the pressure
conducted to the switch and operable when
a predetermined pressure 1s reached, and
means controlled by said first named means
for indicating the time the switch operates
in comparison with the time the device
operates.

13. Apparatus for fashioning and testing

‘pressure operated switches including, means

for securing the several parts of a switch
in assembled relation, means for conducting
fluid under pressure to the switch during
the operation of the first named means to
actuate the switch, a device for indicating
the pressure admitted to said switch, means
operable in dependence upon the operation
of the first named means for indicating the
time the switch operates, and means for also
detecting any electrical defect in said switch.

14. Apparatus for fashioning and testing
pressure operated switches including, means
for securing several parts of a switch in as-
relation, means for conducting

operation of the first named means to actu-
ate the switch, means for indicating the
pressure admitted to the switch, and means
for indicating the time of operation of said
switch.

15. Apparatus for fashioning and testing
pressure operated switches including, means
for securing several parts of a switch in as-
sembled relation, means for conducting fluid
under pressure to the switch during the op-
eration of the first named means to actuate
the switch, a master switch responsive to
the pressure conducted to the switch afore-
«aid and operable when a predetermined
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pressure is reached, and means for inde-
pendently indicating the operation of both
switches.

16. Apparatus for fashioning and testing
pressure operated switches including, means
for securing several parts of a switch in
assembled relation, means for conducting
fluid under pressure to the switch during the
operation of the first named means to actu-
ate the switch, a master switch responsive
to the pressure conducted to the switch afore-
said and operable when a predetermined
pressure is reached, means controlled by the

first named means for independently indi-

cating the operation of both switches, and
means for determining the pressure at which
the first named switch operates in compari-
son with the pressure at which the master
switch operates.

17. Apparatus for fashioning and testing
pressure operated switches including, means
for securing several parts of a switch in
assembled relation, means for conducting
fiuid under pressure to the switch during
the operation of the first named means to
actuate the switch, a pressure operated de-
vice responsive to the pressure conducted to
the switch aforesaid and operable when a
predetermined pressure s reached, and
means for independently indicating the op-
eration of both the device and switch.

18. Apparatus for fashioning and testing
pressure operated switches including, means
for clamping several parts of a switeh in
assembled relation, means for conducting
fluid under pressure to the switch during
the operation of said clamping means for
actuating the switch, a pressure operated
device responsive to the pressure conducted
to said switch and operable when a prede-
termined pressure is reached, means for in-
dependently indicating the operation of the
device and switch, and means for adjusting
the clamping pressure exerted by said first
named means to compensate for any varia-
tion in time between the operation of the
device and the operation of said switch.

19. Apparatus for testing pressure oper-
ated electric switches comprising means for
conduct'ng fluid under pressure to the
switch, a master switch responsive to the
pressure conducted to the switch aforesaid
and operable when a predetermined pressure
is reached, means for independently indi-
cating the operation of both switches, and
means for simultaneously detecting any elec-
trical defect in said first named switch.

In testimony whereof I affix my signature.

JOHN WILLIAM WHITE.
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