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assignor to
Cleveland,

This invention relates to timing electric
switches for timing the duration of electric cur-
rent impulses and relates particularly to the
timing of current impulses when occurring in
rapid sequence.

While my invention may be applied to nu-
merous uses in the various arts, it is particularly
applicable to the timing of a rapid succession of
current impulses for electric welding, such for
example, as spot Welding, and its application to
that use among others is described herein.

Among the objects of the invention are:

To provide an improved switch mechanism for
periodically closing and opening an electric cir-
cuit. -

To provide a switch mechanism for controlling
in an improved manner the duration of a suc-
cession of the current impulses transmitted to a
welding gun or other device.

To provide an improved switch mechanism for
timing the duration of each of g rapid succession
of current impulses,

To provide a fluid pressure operated electric
switch mechanism having improved means for
beriodically communicating pressure to the
mechanism and interrupting the application of
the pressure to effect a periodic operation and
restoration of the switch mechanism,

To provide an improved switch mechanism for
effecting the periodic successive closing and open-
ing of an electric circuit and for adjustably tim-
ing the period during which the circuit, is closed.

To provide an improved fuid pressure operated
switch mechanism arranged to close an electric
circuit upon the communication of fluid pres-
sure thereto and to open the circuit upon inter-
rupting the application of the pressure, and pro-
vided with means to adjustably control the ap-
plication of the pressure to adjustably vary the
time during which the switch remains closed.

To provide a switch mechanism for periodically
successively closing and opening an electric cir-
cult to produce therein current impulses and hay-
ing improved means to insure g like duration for
all of the impulses.

To provide a fluid pressure operated electric
switch mechanism having a fluid pressure con-
trolling valve of improved mode of operation and
improved construction.

To provide a fluid pressure operated switch
mechanism having fluid pressure controlling
means by which the time duration of an electric
current impulse controlled by the switch and also
the frequency of successive said impulses may be
adjustably varied. :

Other objects will be apparent to those skilled
in the art to which my invention appertains.

My invention is fully disclosed in the following
description taken in connection with the accom-
panying drawings in which:

Fig. 1 is a front elevational view of a mecha-
nism embodying my invention ;

Fig. 2 is a cross sectional view taken from the
plane 2—2 of Fig, 1;

Fig. 3 is a longitudinal sectional view taken
from the plane 3 of Fig. 1 and drawn to an en-
larged scale;

Fig. 4 is a view similar to Fig. 3 but with op-
erative parts thereof in different positions;

Fig. b is a fragmentary view of a part of Pigs.
3 and ¢ illustrating fragmentarily another op-
erative position of parts thereof ;

Fig. 6 is a sectional view taken from the plane
§—6 of Fig. 3;

Fig. 7 is a fragmentary sectional view illus-
trating in section certain parts illustrated in ele-
vation in Figs. 3, 4 and 5;

Fig. 8 is an elevational view showing frag-
mentarily parts which are shown in section in
Pigs. 3 and 4;

Fig. 9 is a fragmentary top plan view taken
irom the plane 9—9 of Pig. 3;

Fig. 10 is a partly sectional view of a weld-
ing device the parts thereof being arranged to
show the association thereof with the parts of
Fig, 1, the parts of Fig. 1 not being duplicated
to avoid complication of the drawings;

Fig, 11 is a view similar to a part of Figs. 3 and
4 but illustrating a modification which may be
employed,

Fig. 12 is another view similar to a part of Figs.
3 and 4 but illustrating another modification.

Referring to the drawings. Figs. 1 to 5 inclu-
sive, T have shown generally at | a panel con-
structed from insulating material having mount-
ed thereon a bracket 2 in which is oscillatably
supported a rectangular shaft 3 having a round-
ed end 4 in the bracket 2. A frame 8, prefer-
ably of cast metal, is secured to the panel | by
bolts 8—86 and has formed thereon a bracket 1
in which oscillates the opposite rounded end of
the shaft 3.

A pair of stationary contacts 9—9 are mounted
on the panel | in position to be engaged by a
corresponding pair of movable contacts {0—i0
mounted on switch arms 11—Ii{ rigidly secured
to the shaft 3 by clamp devices 12— 2, the arms
I—I11 being yieldable on the clamp devices
12—12, and the latter being insulated from the
shaft 3 by a rectangular sleeve 13 of insulating
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material telescoped on the shaft. The contacts
18—(0 are connected to terminals I4—I14 on the
panel by flexible connectors 15—15 and the con-
tacis 6—8 are connected to terminals i6—16, the
terminals being mounted on the panel .

“ By this means when the shaft 8 is oscillated
in one direction, the pairs of contacts will be en-
gaged and close a circuit from supply mains
§7—17 through the contacts to work circuit mains
{818, and of course, when the contacts 9 and
{8 are disengaged the current will be broken,
the current having a duration determined by the
rapidity with which the shaft 3 is oscillated first
in one direction and then in the other.

A shaft operating arm 19 is rigidly secured
thereto preferably by the arrangement shown in
g, 7 wherein the rectangular part of the shaft
3 is gripped between a recess in the arm {9 and
a corresponding recess in a clamp element 20,
the locking engagement thus provided being
maintained by bolts 2{—21.

The arm {9 is normally maintained in the po-
cition to hold the contacts 9—10 disengaged by a

_spring 22 abutting at one end upon the panel |

and at the other end abutting upon a stud 23
threadedly adjustablein a cross arm 24 secured
to the arm 19. The arm 19 is adjustably stopped
in its contact disengaged position by a stud 25
thereon threaded thereinto and engaging a block
28 secured to the panel {-by a bolt 21.

A cam follower, the purpose of which is to be
described, is mounted upon the upper end of the
arm 19 and comprises a roller 28 pivoted in the
forked end of a roller support 28 oscillatably sup-
ported on a pin 30 clamped in a slot in the upper
end of the arm by a bolt 23f. The roller sup-
port 29 is constrained in the clockwise direction
of oscillation as viewed in Figs. 3 and 4 by a
spring 31 wound around the pin 38 and having a
free end 32 engaging the under side of the pin
23 on which the roller rotates, the other end of
the spring being anchored tc a cotter pin 34
projected through the outer end of the pin 30.

The roller .support 28 is stopped in its clock-
wise direction by engagement of the rearward
end thereof with the cress arm 24; and the roller
support 28 being oscillatable in the other direc-
tion for a purpuse to be described.

The frame 5 is provided with an upper and a
lower boss 35 and 36, the upper boss being pro-
vided with a bore 37 in. which is reciprocally
mounted a plunger 38, the lower end of which is
of reduced diameter and constitutes a piston
rod 39, the shoulder 88 at the juncture of the
rod with the plunger constituting a stop limiting
downward movement of and supporting the
piunger 38.

A cylinder 41 of tubular form is threaded up-
wardly into the boss 36 and a piston 42 on the
rod 39 reciprocates in the cylinder engaging a
shoulder 43 on the boss 88 to limit its upward
movement, the piston 42 having an expansible
sealing head 44.

A cam 45 having a cam face 48 is mounted
on the plunger 38 intermediate the bosses 35 and
28 preferably being seated in a recess 47 in the
plunger and secured by bolts 48—48, shims 49
preferably being provided behind the cam 45 to
adjust its position toward and from the plunger.

Fluid pressure such, for example, as com-
pressed air is supplied to the cylinder 4{ on the
under side of the piston 42 in a manner to be
described, and the rate of admission thereof is
controlled, The fluid pressure under the piston
moves the piston and therefore the plunger 38
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upwardly at a rate controlled by the admissiont
of the air to the cylinder. When this occurs,
the cam face 45 moves into engagement with the
cam follower roller 28 and the cam moving up-
wardly rocks the arm 8 clockwise, as viewed in
Figs. 3 and 4 engaging the movable contacts
i6__i8 with the stationary contacts 8—8 and
ciosing the electric circuit.

- When the cam 45 has passed beyond the roller
28, the spring 22 will return the arm {9 to its
normea! position and break the engagement of
the contacts, thus breaking the electric current.
17 the cam &5 moves upwardly slowly, the time
duration of the contact engagement will be de-
termined by the rate of movement of the plunger
and by the length of the cam face 46. When the
fluid pressure is relieved under the piston 42, the
plunger 28 is returned downwardly by a spring
50 engaging at its lower end, the upper end of
the plunger 28 and at its upper end engaging a
head 5! on the end of a screw 52 threaded into
the upper. end of a bracket 53 mounted on the
frame 5, the pressure of the spring 50 being ad-
justable by the screw 52. During the downward
movement;, of the plunger 38, and with the arm
{9 in its normal position, the cam engages the
roller 28 and rocks it counter-clockwise as shown
in Fig. 5 without moving the arm {8 and when
the cam has passed beyond the roller 28, the
spring 31 returns the roller to its normal position
for snother operation.

If the plunger 38 is timed to move upward rap-
idly, the force applied by the cam to the roller
98 will overthrow the arm 9 by the inertia there-
of in the contact engaging direction, whereby
the contacts 3 and {8 will be engaged and dis-
engaged for a period of time determined by the
inertia of the arm !9 and its associated parts and
the pressure of the spring 22. )

This mode of operation is preferred when the
current duration is to be very short. The inertia
of the arm {8 and its associated parts may be
adjustably varied by means of a weight 34 on the
lower end of the arm which may be adjusted
toward and from the axis of oscillation by means
of a slot 55 therein and by extending the stud 25
therethrough and providing a nut 86 outwardly
of the weight to clamp it on the arm in any ad-
justed position.

When the inertia principle is utilized, as above
described, the cam 45 and its face 46 may be s0
predetermined that a slow upward movement of
the plunger 28 will not engage the contacts at all
whereby for a rapid movement and an inertia

throwing of the arm 19, the time duration of the ¢

engagement may be made very short.

Various means may be provided to supply air
to the cylinder 4f. In the means illustrated, a
head element 57 is threaded into the lower end
of the cylinder and clamps a valve housing 58
between a head 59 on the element 57 and the
lower end of the cylinder 4f. The head element
57 has an annular chamber 60 therein com-
murnicating by ducts 61 with a longitudinal duct
62 in the head element opening at its upper end
into the ecylinder 41. A pressure admission duct
63 and a pressure exhaust duct 64 communicate
with the chamber 60. A vertically reciprocable
valve 65 controls the admission and exhaust. The
valve 65 has a normal downward position in which
a head 66 thereon engages the upper side of the
valve housing 58. In this position, fluid pres-
sure such as compressed air is supplied from a
conduit' 67, communicating with a fluid pres-
sure source 68 as shown in Fig. 1, by way of ducts
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69 and 10 leading to an annular chamber 11 in
the valve 65 and thence to the admission duct 63
whence it flows to the cylinder, as described, to
operate the plunger 38.

To control the rate of airflow, the arrangement
illustrated best in Fig. 6 may be pdovided. The
approach side of the duct 63 has a valve seat 12
therein, the air fowing through the valve seat
into a chamber 18 which communicates with the
other side of the duct 63, the flow through the
valve seat being controlled by a needle valve 14
on a screw 15 provided with a calibrated head 7§
cooperating with a pointer 17 and locked in any
adjusted position by a nut 8.

By the following means, when the plunger 38
moves upwardly it cuts off the supply of pressure
and opens an exhaust to the cylinder 1. A rod
18 threaded into the upper end of the valve §5
basses upwardly through an eye 80 secured to
the plunger and has a shoulder on the upper end
provided with a pair of locked nuts 8f{. When
the plunger moves upwardly, the eye 80 engages
the nut 81 and lifts the valve 65 from the position
shown in Fig. 3 to the position shown in Pig. 4,
this upper position of the valve aligning the an-
nular chamber 71 of the valve with the exhaust
duct 64 whereupon pressure in the cylinder 41 is
exhausted outwardly through the duct 84, the
annular chamber 71 and a duct 81 communicat-
ing with an outlet 82 open to atmosphere, the
flow through the duct 81 being adjustable by a
screw 83 overlapping more or less of the outlet 82,
In its upper position, the supply duct 18 is closed
off by the body of the valve, as shown in Fig. 4.

Pressure being relieved under the piston 42, it
and the plunger 38 return downwardly and at or
near the bottom of its downward movement, the
eye 80 engages a nut 84 adjustably positioned on
the rod 79 and secured by a lock nut 85 and
bushes the valve 66 downwardly to its lower posi-
tion,

This again admits air to the cylinder and the
cycle of operation repeats, the plunger 38
rapidly reciprocating and successively closing
the contacts 9 and 10 for the predetermined
timed current duration. If desired, although
not always necessary, the valve 65 may be
held in its upper exhausting position to in-
sure that it will not reseat prematurely. To
this end, when the valve is moved to its upper
position, air under pressure is admitted from the
duct 69 through a duct 86 into an annular cham-
ber at the lower end of the valve and thence into
a compression chamber 88 under the valve hav-
ing a slow exhaust restricted outlet 88 to at-
mosphere; and the upward movement of the valve
may be stopped by a ring 80 on the lower end
of the valve engaging a shoulder on the valve
housing 58 above it. When the stop ring 99 is
employed, there will be no liability that the rapid
upward movement of the rod 69 will throw the
valve 65 beyond its exhausting position.  The
pressure admitted to the chamber 88 is a reduced
pressure determined by the size of the outlet 89
and while it is sufficient to hold the valve and the
rod 19 in their upper positions, it is not sufficient
to prevent downward movement of the valve, as
above described by the force of the downwardly
returning plunger 38.

To prevent rotation of the plunger 38, it may
be provided with a groove 8! into which extends
2 key 92 bolted to the upper side of the frame 5.

To admit air to the conduit 67, from the source
68, a valve such as that shown generally at 93
may be employed comprising a. cylinder 94 in

3

which reciprocates a valve stem 85 normally held
in an upper position by a spring 96 and arranged
to be manually depressed whereby pressure from
the source 68 may be communicated from a con-
duit 97 to the conduit 67 through a valve duct 93
in the plunger and valve ducts 89—89 in the cyl-
inder 94; and as will now be understcod, when
the plunger 95 is depressed to its lower position,
the pneumatically operated switch above de-
scribed will repeatedly close and open and supply
current impulses of timed duration to the work
circuit 18.

The upward movement of the plunger 38 may
be timed by the valve arrangement shown in Fig.
6 and when at or near the top of its stroke the
plunger opens the valve to the exhaust, the down-
ward movement of the plunger likewise may be
timed by the adjustment of the screw 83 prior
to resetting of the valve §5.

In Fig. 10, taken in connection with Pig. 1, is
iliustrated the use of the pneumatically oper-
ated switch construction to control the welding
cirrent impulses supplied to a welding gun or
device shown generally at 100. The gun com-
prises a head 181 to which is secured an elec-
trcde 162, Another electrode 183 is connected to
the piston rod 104 of a piston 105 reciprocable
In a cylinder {86, in the direction to engage the
electredes §02 and 103 with work to be welded 107
when fluid pressure such as air under compres-
sion is supplied to the cylinder 166 through a duct
{28, a spring 169 returning the cylinder 65 to
disengage the electrodes from the work when the
pressure is released. The gun comprises a han-

dle {18 convenient to which is an operator’s but-
ten i1 operating a piston type valve 1{2. When
the button [{{ is depressed against the tension of

a spring {3, the valve 112 effects communication
from a conduit 14, which may be connecied as
shown in dotted lines to the pressure source 68,
with the duct 168 supplying the fluid under pres-
sure to move the piston 185. A back pressure
conduit {15 communicates with the duct 165 at
one end and at the other end may be connected
to or may be continuous with the above de-
scribed conduit 67 as indicated in dotted lines in
Fig. 10. While the piston 185 is moving and
therefore while the air from the conduit {08 is ex-
panding thereinto, the pressure in the conduit
{15—87 will be at less than the full pressure but
as soon as the contacts 102—123 have been pres-
sure engaged with the work {67, the pressure in
the conduit {{5—67 will quickly build up to the
full pressure of the source §8 and then the pheu-
matically operated switch above described will
be operated and send an impulse of current to the
work circuit {8 to which the electrodes 182 and
i83 may be connected as shown in dotted lines
in Fig. 10. If the operator’s button {41 will be
held in its operative position, a succession of cur-
rent impulses will be supplied to the electrodes
102 and 982 but in some cases in welding practice
with a device such as the gun | 00, this is not
wanted so that after the switch hag once oper-
ated, the operator will release the button fif
and the spring ({3 will return the piston valve
112 and the cylinder 106 as well as the conduit
{15—67 will be relieved outwardly by way of the
duct 108 and an exhaust duct {i§ on the gun,
which during the operation thereof above de-
scribed was closed by a portion {17 of the piston
valve. When the pressure on the electrodes
i02-—103 is relieved, as just described, the oper-
ator moves them to another position on the work
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plunger 38, above described, cuts off its own pres-
sure supply and returns ready for another oper-
ation in a very short period of time which may
be determined by adjustment above described in-
dependently of the duration of the current im-
pulse, the switch is always ready for another cur~
rent impulse even if the operator rapidly moves
the gun from one position to another. In prac-
tice, there will be a normal rapidity for the suc-
cessive operations of the gun by the operator in
making a row of spot welds, for example, and the
switch as above described may be adjusted to
this frequency of operation of the gun so that
each time the operator presses the button 11,
the plunger 38 of the switch has returned and is
ready for timing the corresponding current im-
pulse.

In some cases, the pressure -may build up in
the conduit 115—87 relatively slowly and may
reach a .pressure in the switch cylinder 41 capa-
ble of moving the plunger upwardly but not at
its predetermined velocity and therefore the cur-
rent impulses will not be accurately timed, par-
ticularly if the supply pressure should vary.

In Fig. 11 is illustrated a modification whereby
the plunger wiil not be moved until the pressure
at the conduit 67 has attained a full operating
pressure whereby each time the plunger is moved
to operate the switch it will be moved at the same
velocity.

In this form, instead of leading the pressure di-
rectly from the conduit 6% to the duct §9, it is
led into a cylinder 148 in which reciprocates a
piston {19 having a portion of reduced diameter
129 normally closing a duct 21 in direct com-
munication with the conduit §7. The piston 119
is yieldably constrained in the said duct closing
position by a spring 122 adjustable by a screw
123 and fixed by lock nut {24. When.the pres-
sure in the conduit 67 reaches the value for which
the spring {22 is set, which is the value capable
of operating the plunger 38 throughout its full
strcke with the predetermined velocity, the pres-
sure on the reduced portion (28 forces the piston
{18 backwardly against the spring {22 and admits
the fluid pressure to the cylinder {{8 under the
end of the piston 119 and thence it flows by &
duct £25 to the duct 69 and so on as described
above.

in Fig. 12 is illustrated another means for
holding the valve 85 in its upper or exhaust posi-
tion until it is positively moved downward to its
air supply position by the rod 78. In Fig. 12 this
valve is illustrated at 65A and has the annular
chamber 1{ effecting communication between the
ducts 18 and 83 by which fluid pressure may be
conducted from the conduit 67 to the cylinder 41
to operate the piston 42; and has a ring 9% on
the lower end of the valve to engage the hous-
ing 58 when the valve moves upwardly to cause
the annular chamber 1{ to effect communication
between ducts 81 and 64; and has the rod 18,
which may be identical with the rod .19 of the
first described form to raise the valve to this
position when the piston 42 has moved upwardly;
and has the flange 66 to position the valve when
it is moved downwardly by the downward move-
ment of the piston 42, as described in the first
form; these parts being shown as identical with
the parts bearing the same numbers in the first
described form; and the mode of operation
thereof is the same as that of the parts in the
first described form.

The means for holding the valve 65A in its
upper position however is different from that of

2,172,015

the first described form and this will now be’

described. At 128 is & short rod or body of felt
or like friction material disposed in a bore 121,
abutting at its inner end upon the cylindrical
side of the valve §5A and at its outer end abui-
ting upon one end of a compression spring 128§,
the other end of which abuts upon a plate 129
forming part of the housing 58. The spring thus
holds the body 128 in frictional engagement with
the side of the valve and while permitting it to
be moved by the connection of the valve through
the rod 79 with the piston 42, will prevent its pre-
mature movement downwardly by gravity. To
give access to the bore 27 in which the body 126
and spring 128 are trapped, the plate 123 may
be removed upon removing the screw 186. By
this means the friction body 126 and the spribg
128 may be replaced or adjusted.

In the first above described embodiment of my

invention as well as in the two modifications ¢

thereof, it will be understcod from the foregoing
description that the velocity of the upward move-
ment of the plunger 3% and therefore the dura-
tion of the current impulse flowing through the

contacts 9 and 18 may be adjustably varied by =

adjustably turning the screw 15 having the
needle valve 14 thereon to adjustably vary the
rate at which air is admitted to the cylinder 44;
and also that the frequency of successive said

impulses may be adjustably varied by adjustably :

turning the screw 83 controlling the rate at
which the air in the cylinder &1 exhausts out-
wardly to atmosphere through the port 82; and
as will be apparent either adjustment may be
made independently of the other.

In Fig. 10, the electrodes $082 and 182 are illus-
trated as receiving electric current directly from
supply mains. It will be understood that where-
as this arrangement may be utilized, the well
known arrangement by which the electrodes
162 and 103 may be energized from the secondary
of an electric transformer may, if desired, he
utilized, it being deemed well understood without
further illustration or description.

My invention is not limited to the exact de- .

tails of construction illustrated and described.
Changes and modifications may be made within
the spirit of my invention without sacrificing its
advantages and within the scope of the appended
claims.

Subject matter illustrated and described in
this application and not claimed herein is being
claimed in my copending application, Serial
Number 62,795, filed February 7, 1936, for im-

provements in Welding current control appa- !

ratus.

I claim:

1. A repeating electric switch mechanism com-
prising an electric switch, pneumatic chamber

and chamber movable wall elements one of which ¢

is reciprocatory, mechanism means operated by
a reciprocation of the reciprocable element in
one direction to both operate and restore the
switch, actuating means to repeatedly recipracate
the reciprocable element comprising a source of
fiuid pressure, conduit means connecting the
chamber with the source, reciprocable valve
means operated in one direction by each move-
ment of the reciprocatory element in said one
direction tc exhaust fluid pressure from the
chamber and cut off connection thereof with the
source and operated in the return direction by
each return movement of the reciprocable ele-
ment in the other direction to cut off the ex-
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source and the chamber, and spring means to
effect quick return of the reciprocable element
and the valve means to effect rapid repeating of
the mechanism. :

2. A repeating electric switch mechanism com-
prising an electric switch, pneumatic cylinder
and piston elements one of which is reciproca-
tory, mechanism means operated by a reciproca-
tion of the reciprocable element in one direction
to both operate and restors the switch and in
the return reciprocatory direction being ineffec-
tive to operate the switch, actuating means to re-
peatedly reciprocate the reciprocabic element
comprising a source of fuid pressure, conduit
means connecting the cylinder with the source,
a reciprocable valve operated by each movement
of the reciprocatory element in said one direction
to exhaust the cylinder and cut off connection
thereof with the source ang operated in the re-
turn direction by each return movement of the
reciprocable elemeni in the other direction to
cut off the exhaust and again effect connection
between the source and the cylinder, and a spring
to effect quick return movemesnt of both the re-
ciprocable element and the valve to effect rapid
repeating of the mechanism.

3. A repeating electric switch mechanism com-
prising an electric switeh, pneumatic chamber
and chamber movable wall elements one of which
is reciprocatory, mechanism means operated by
a reciprocation of the reciprocable element in
one direction to beth operate and restore the
switch, actuating means to repeatedly recipro-
cate the reciprocable element comprising a
source of fluid pressure, conduit means connect-
ing the chamber with the source, means to cut
off pressure connection with the source and to
exhaust pressure from the chamber after the said
cne direction of movement of the reciprocable
element to effect return reciproeation of the re-
ciprocable element, and means operated by each
return movement of the movable element to
again effect connection of the chamber with the
source, and mutually independent means to ad-
justably vary the rate of admission of fluid pres-
sure from the source to the chamber and the
rate of exhaust of fluid pressure from the cham-
ber to independently adjustably vary the rate of
the reciprocatory movement of the reciprocable
element in each direction.

4. A repeating electric switch mechanism com-
prising an electric switch, pneumatic chamber
and movable wall elements one of which is re-
ciprocatory, mechanism means operated by a re-
ciprocation of the reciprocable element in one

irection to both operate and restore the switch,

actuating means to repeatedly reciprocate the
reciprocable element comprising a source of fiuid
pressure, conduil means connecting the chamber
with the source, and valve means operated by
each movement of the reciprocatory element in
sald one direction adjacent the end of said move-
ment to exhaust fluid pressure from the chamber
and cut off connection thereof with the source
and operated by esch movement in the other
directicn adjacent the end of said movement to
cut off the exhaust and again effect connection
between the source and the chamber and mu-
tually independent means to adjustably vary
the rate of admissicn of fluid pressure from the
source to the chamber and the rate of exhaust
of fluid pressure from the chamber to inde-
pendently adjustably vary the rate of the re-
ciprocatory movement of the reciprocable ele-
ment in each direction.

5

5. A repeating electric switch mechanism com-~
brising an electric switch, pneumatic cylinder
and piston elements one of which is reciproca-
tory, mechanism means operated by a reciproca-
tion of the reciprocable element in one direction
to both operate and restore the switch, actuating
means to repeatedly reciprocate the reciprocable
element comprising a source of fluid pressure,
conduit means connecting the cylinder with the
source, and valve means operated hy each move-
ment of the reciprocatory element in said one
direction adjacent to the end of said movement
to exhaust the cylinder and cut off connection
thereof with the source and operated by each
movement in the other direction adjacent to the
end of said movement to0 cut off the exhaust and
again effect connection hetween the source and
the cylinder and mutually independent adjust-
Ing means tc adjustably vary the rate at which
fluid pressure is admitted to the cylinder and
the rate at which fluid pressure is exhausted
therefrom.

6. A repsating electric switch mechanism com-
prising an electric switch, pneumatic chamber
and chamber movable wall elements one of which
is reciproctary, mechanism means operated by
the reciprocation of the ieciprocable element in
one directicn to both operate and restore the
switch, actuating means to repeatedly recipro-
cate the reciprocable element comprising s
source of fluid pressure, conduit means com-
municating fluid pressure from the source to
the chamber, means to exhaust pressure from
the chamber after the said one direction of move-
ment of the reciprocable element to effect re-
turn reeciprocation of the reciprocable element
and means to cut off the exhaust upon each re-
turn movement of the movable element, and
mutually independent means to adjustably vary
the rate of admission of fluid pressure from the
source to the chamber and the rate of exhaust of
fluid pressure from the chamber to independently
vary the rate of reciprocatory movement of the
reciprocable element in each direction.

7. A repeating electric switch mechanism com-
prising an electric switch, pneumatic chamber
and movable chamber wall elements one of which
is reciproctary, mechanism means operated by
the reciprocation of the reciprocable element in
one direction to both operate and restore the
switch, actuating means to repeatedly recipro-
cate the reciprocable element comprising a
source of fluid pressure, conduit means connect-
ing the chamber with the source, valve means
operated by each movement of the reciproctary
element in said one direction adjacent to the
end of said movement to exhaust fluid pressure
from the chamber and operated by each return
racvement adjacent to the end of said movement
to cut off the exhaust, and mutually independent
means to adjustably vary the rate of admission
of fluid pressure to the chamber and the rate of
exhaust of fluid pressure from the chamber to
independently vary the rate of reciprocatory
mevement of the reciprocable element in each
direction.

8. A repeating electric switch mechanism com-
prising an electric switch, pneumatic chamber
and movable chamber wall elements, one of
which is reciprocatory, mechanism means op-
erated by a reciprocation of the reciprocable cle-
ment in one direction to both operate and re-
store the switch and to maintain the switch
operated for a time duration commensurable
with the velocity of movement of the reciprocable
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element, actuating means to repeatedly recipro-
cate the reciprocable element comprising a
source of fluid pressure, conduit means connect-
ing the chamber with the source, means to ex-
haust pressure from the chamber after the said
one direction of movement of the reciprocable
element to effect return reciprocation of the re-
ciprocable element with a velocity commensur-
able with the rate of exhaust from the chamber,
and mutually independent means to adjustably
vary the rate of admission of fluid pressure from
the source to the chamber and the rate of ex-
haust of fluid pressure from the chamber to in-
dependently vary the rate of reciprocatory move-
ment of the reciprocable element in each direc-
tion to correspondingly independently vary the
said time duration and the frequency of repeat-
ing of the mechanism,

9. A repeating electric switch mechanism com-
prising an electric switch, pneumatic. chamber
and movable chamber wall elements one of which
is reciproctary, mechanism means operated by
a reciproctation of the reciprocable element in
one direction to both operate and restore the
switeh and to maintain the switch operated for
a time duration commensurable with the velocity
of movement of the reciprovable element, actuat-
ing means to repeatedly reciprocate the recipro-
cable element, comprising a source of fluid pres-
sure, conduit means connecting the chamber
with the source, valve means operated by move-
ment of the reciprocable element in said one
direction adjacent to the end of said movement
to exhaust fluid pressure from the chamber and
operated by each movement in the return direc-
tion adjacent to the end of said movement to
cut off the exhaust, and mutually independent
adjusting means to adjustably vary the rate of
admission of fluid pressure from the source to
the chamber to independently vary the velocity
of reciprocatory movement of the reciprocable
element in each direction, to correspondingly
vary the said time duration and frequency of re-
peating of the mechanism.

10. A repeating electric switch mechanism
for timing the frequency and duration of a suc-
cession of electric current impulses comprising
an electric switch, a movable element, power
means for repeatedly moving the movable ele-

ment, means operated by repeated movoments

of the movable element to repeatedly effect clos-
ure of the switch and opening thereof aiter a
time interval, means to adjustably vary the time
interval during which the switch remains closed,
and ‘means to vary the frequency of repeated
closures of the switch independently of varia-
tions of the said time interval comprising means
to adjustably vary the velocity of the movement
of the movable element.

11. A repeating electric switch mechanism for
timing the frequency and duration of a succes-
sion of electric current impulses, comprising an
electric switch, a movable switch operating ele-
ment, power means for repeatedly moving the
movable element comprising a source of fluid
pressure, a fluid pressure chamber and means to
admit fluid pressure to the chamber and exhaust
it therefrom, the movable member being mov-
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able in response to changes of fluid pressure in
the chamber, mechanism means operated by re-
peated movements of the movable element to
repeatedly close the switch and then open it
after a time interval, means to vary the time
interval during which the switch remains closed
and means to vary the frequency of repeated

_closures of the switch independently of variations

of the time interval comprising means to ad-
justably vary the rate of fluid pressure admis-
sion to the chamber and means to adjustably
vary independently thereof the rate of fluid pres-
sure exhaust from the chamber.

12. A repeating electric switch mechanism for
timing the frequency and duration of a succes-
sion of electric current impulses, comprising an
electric switch, a source of fluid pressure, a fluid
pressure chamber, means to admit fluid pressure
from the source to the chamber and exhaust it
therefrom, a movable member movable in re-
sponse to changes of fluid pressure in the cham-
ber, mechanism means operated by repeated
movements of the movable element to repeatedly
close the switch and then open it after a time
interval, means to control the duration of the
time interval and means to control the frequency
of repeated closures of the switch comprising
means controlling the rate of fluid pressure ad-
mission to the chamber independently of the
rate of fluid pressure exhaust therefrom.

13. A repeating electric switch mechanism for
timing the frequensy and duration of a succes-
sion of eleciric current impulses for welding or
the like, comprising an electric switch, a mov-

able element, power means for repeatedly moving -

the movable element, means operated by re-
peated movements of the movable element to re-
peatedly effect closure of the switch and to effect
cpening of the switch after a time interval,

means to adjustably vary the time interval dur-:

ing which, the switch remains closed and means
to vary the freguency of repeated closures of
the switch independently of variations of the
time interval comprising means to adjustably

vary the velocity of the movement of the mov--

able element.

14. A repeating electric switch mechanism for
timing the frequency and duration of a succes-
sion of electric current impulses for welding or
the like comprising an electric switch, a recipro-
cable mechanism element, power means for re-
peatedly effecting reciprocation of the recipro-
cable element, means operated py repeated re-
ciprocations in one direction to effect closing of
the switch and to -effect opening of the switch
after a time interval, means to adjustably vary
the time interval during which the switch re-
mains closed comprising means to adjustably
vary the velocity of movement of the reciprocable
element in said direction of reciprocation, and
means to adjustably vary the frequency cof re-
peated closures of the switch independently of
variations of the time interval comprising means
to adjustably vary the velocity of the recipro-

cable element in the return reciprocatory direc-.

tion. .
CHARLES H. RIPPL.
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