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This-invention relates to timing: rechanisms
and more particularly to a mechanism:for con-
trolling:and-timing the successive operations of a
machine through a-plurality -of such control:de-
vices as, for example, electric switches and caus-
ing their operation in a predetermined sequence:.
Such.a mechanism is used in controlling-the se-
quenceof ‘operations in many different types of
machines such,; for example, as that shown in my
Patent:No. 2,281,297, April 28, 1942, for heat treat-
ing articles by electromagnetic induction heating
and:quenching, - :: : )

‘In-such g machine a given sequence and timing
of“the various operations is .employed for a given
type. of work, but it will. be apparent that a dif-
ferent type of workpiece requires a .different se-
quence or timing, or both. Therefore,-a different
set-of controls is required in order to. adapt the
machine operation to the.different work, and an
object of the present invention is to provide an
improved timing mechanism of -this type con-
structed .and arranged to permit easy and quick
adaptation .of a given machine to.any predeter-

mined set: of operations, and the easy changing

thereof from one sequence or timing to another.
A further object is.to provide a timing mech-
anism for-controlling the operation -of:aimachine

constructed-and-arranged:to be readily and ;eas=
ily removable-to permit quick. substitution. of:a:
different mechanism in: order to'change tlie tim-:
ing -of. the- machine -operations in: accordanece
with, for example, & change in the workpiece: ... ~

A further object is to provide & timing.mecha-

nism of improved construction .and arrangement

for.controlling the-operation.of a-plurality:of-such:

devices as electric switches, or:the:like:

These and other objects which will be apparent:
to those skilled in the art are obtained by the-
present invention, one embodiment of which is,

shown in the acecompanying- drawings-in which:
Fig. 1-is-a-side elevation:partly in -vertical sec-~

tion of a timing: mechanism' constructed.in ac-:
cordance with one embodiment of this invention..

Fig.-2.is a.top. plan view-of the device:shown:
in Fig..1 withpartsvthereof‘.broken away for fuller:

illustration..

" Fig. 3 is.a side elevation of the right-hand end.

of:the machine shown.in-Fig.. 1,and . . . .
Fig. 4is-a transverse section thereof substan-

tially on the line 4—4 of Fig. 1. S
Tn.the present.invention, a rotary: .cylindrigal

drum -is- provided with a plurality. ef cam rings-
or the:like for-operating a-plurality of-assocliated.
switches. in - predetermined. sequence and. timing:
for.the. purpose.of controlling. and.timing the var-:
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ious ‘operations of an associated machine in any
predetermined: manner. The . -switches are
mounted on a-frame adjacent the drum and an
actuator for each switch is secured-on the drum
surface in -position ‘to ‘engage and actuate: the
switeh at the proper time upon. rotation of the
drum; - the - different actuators for the different
switches ‘being seeured to ‘the drum. surface -in
proper relative positions to operate the various
switches in-the desired sequence. The -drum sur-
face'is formed by a plurality of annulayr members
which abut each other and:-are so constructed and
arranged as to provide a support for a cam ring
sctuator adjacent each switch, Clamping means
is provided for securing such a ring in place and
the clamping mechanism is so formed that it can
be shifted circumferentially ‘of the drum so that.
the-operating ring can be secured in the-exact
circumferential position- desired.. The arrange-
ment is-such that the drum can be easily and
quickly removed-from the mechanism-and a sep-
arate-drum -having -a different arrangement of
switch-actuating rings-thereon-can be substituted
for the purpose of operating -an associated ma-
chine in-a different sequence -of operations, or to
provide s different timing-of the different opera-
tions, o as to adapt the machine to a different
type of ‘workpiece.

As illustrated; the invention -is shown in eon-
nection with a housing .1{ ‘having a top {2 pro-
vided with-a¥1ongitudina1vrowvof plungers or-cam
followers {3 mounted in openings -extending
through the-top and having rollers-{4 in the lower
ends thereof -and’ flanges 1§ at -the upper end
to prevt\ant'the cam followers falling through the
openings. The flanges 15 are non-circular and
are positioned in a non-circular recess 20 formed
in the housing top 12. -A switch supporting bar
i6 is mounted-on the top of the housing and has
a longitudinal-series -of openings {7 coinciding
withi-the ‘openings-in which the-cam followers 13
are -mounted. -A.-plurality -of actuable devices
such; for example, &s electric switches 18 having-
switch ‘actuating -members- {9 positioned in the
openings 11 .are mounted on top of the switch
supporting bar {6-and . are-enclosed within a top
enclosure 21. The actuating member - {9.0f-each
switeh is spring .pressed- downwardly by a coil-
spring 22 interposed between the actuating mem-
ber: {9 and the body of the.switch, and 2 coil’

- spring.23.is interposed between each:switch ac-

tuator and the-associated cam follower 13 sothat:
the latter is pressed downwardly -thereby.

A ‘sequence controlling and -timing . drum 2%
is rotatably mounted..on . a supporting ‘shaft: 28




.

through roller bearings 27, one at each end of
the drum. Each bearing race is held in place
by a nut 28 and closed within an oil seal 29
which is clamped to the end of the drum and en-
gages the supporting shaft at the outside of each
roller bearing.

Each end of the supporting shaft 26 has an
eccentric collar 31 secured thereto ahd g crank-
arm 382 is secured to & collar 31 at one end of the
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sired timing and sequence. That ilustrated
comprises an electric motor 62 connected through
a speed reducer 63 to a gear train comprising g
change-speed gear 64 on the end of the shaft §5
connected directly to the speed reducer, and a
second change-speed gear 66 on g countershaft
67 having a fixed gear 68 meshing with the driv-
ing gear 69 in the form of a gear ring bolted to
the end ring 41 on the drum. " It will be appar-

shaft, the crank-arm having a spring pressed 10 ent that this arrangement locates the two
pin or detent 33 for yieldingly holding the crank change-speed gears 65 and 66 in an accessible lo-
in one position. The eccentric collars 3| are . cation on the outside of the housing 1 to permit
adapted to be mounted in bearing slots 34, see ready access thereto for the purpose of chang-
Figs. 2 and 3, and to be retained therein by - ing the gears 64 and 66 to vary the speed of the
bracket members 35 having flanges 36 adapted 15 drum in accordance with any predetermined re-
to be bolted to the end walls of the housing 11 - quirements. The change-speed gears 64 and 66
to secure the collars 81 in place.. . .~ ‘are normally enclosed by a cover 1{ bolted in

It will be apparent that rotation of the Sha,ft place and easily removable by bolts 12.
by means of the crank 32 will raise and lower Assuming that it is desired to remove & timing
the timing drum 28 into-and.out of operative .20 drum which is in use and supported in operative
switch actuating position shown in Fig. 1. Mov- position as shown in Fig. 1, and replace it with
ing the crank-arm 90 degrees from the position another drum having = different arrangement of
shown in Fig. 1 will obviously lower the drum 25 cam elements 58 for operating the switches 18 in
away from the cam followers i3, to permit ready a-different timing, or even a different sequence,
removal of the drum and its substitution by an- 25 due to a change in the workpiece being treated
other after first removing the securing blocks 35. by an associated machine, the crank 32 is rotated

The drum surface and the locking means for 90 degrees by pulling.toward the operator from
supporting and fastening the various switch ac- the position shown in Fig. 1. This rotates the
tuating cams in place is preferably formed by a shaft 26 and eccentric collars 31 in the support~
plurality of annuli surrounding the drum proper 30 ing side frames so as to lower the drum 25 suffi-

and clamped between suitable end pieces. As il-
lustrated, see Fig. 1, an end ring 4i engages an
annular shoulder 42, formed in the end of the
drum face.. The ring has a periphery formed to

provide a braking face 43 against which g spring

bressed pin 44 is pressed to provide g drag for
eliminating back-lash from the gear train em-
ployed to rotate the drum. The pin 44 is yield-
ingly pressed against the face 43 by a spring 45
positioned in the end opening of the switch bar
16, the spring seating against a block 46 which. is
.movable by a backing screw 471 to vary the pres-
sure of the spring 45, - » S
A plurality of spacer rings 5] and cam support-
ing rings 52 are alternately arranged on the drum
surface to provide g series of recesses 53 for loose-
1y receiving clamping rings 54 which -are thus
positioned adjacent cam receiving slots 55 .ex-

tending circumferentially around the outer face-

of each cam supporting ring 52. FEach arcuate

cam element §6 has an inner ledge 57 adapted. to

seat in the recess 58 of the supporting cam sup-
port 52 and a flange 58 which overlies the adja-~
cent slot §3. It will be apparent that threaded
clamping bolts 59 extending through the clamp-

ing flange %8 of each cam ring and threaded into

the associated clamping ring-54 served to clamp.

the arcuate cam element 5§ in place, and that
the relative position of each cam on the support-
ing drum can be easily adjusted circumferen-
tially inasmuch as the rings 54 are loosely mount-
ed in the recesses 53. If the clamping pressure
of the bolts 59 is relieved, the cam element and
clamping ring can be adjusted circumferentially
upon the drum .to properly locate the arcuate
cam -element
59 to secure the parts in such position. A longi-
tudinally extending key 60 keys the spacer rings
81 and cam supporting rings 52 to. the drum.

The spacer and cam supporting rings are secured-

in place by the end cam supporting ring 61 being
threaded to the end of the drum, see Fig. 1.

Any suitable driving means can be employedv
for rotating the timing mechanism at the proper.

speed for operating
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- cover 16 secured in place

" place on said supports,

clently to drop the cam elements 86 out.of opera-
tive engagement with the cam  followers. 13.
Thereupon, after first removing the brackets 35,
the shaft 26 and supported drum can be easily

5 and readily withdrawn from the device and g sec~

ond drum inserted in place.  The second drum is
inserted with the crank-arm 32 in horizontal po-
sition-so that the eccentric bushings will support

- the drum in inoperative or lower position. After

the clamping brackets 35 gre replaced, the drum
can be moved into operative position merely by
rotating the crank 32 to the vertical position
shown in Fig. 1 in which it is vieldingly held by
the spring detent pin 33. .

The cover 21 enclosing the switches 18 is se-
cured in place my any suitable means such ag the
threaded bolts. 15 so that the same can be easily
removed to give access to the switches { 8. Afront
_ by such means as
threaded bolts 17, or the like, is normally em-
ployed to ‘cover the face of the drum along the
side ‘of ‘the housing 1. T
- Although I have described in detail one specific.

- embodiment of the present invention it will he ap-

parent that the: invention is not limited in any
way to such details, but can he variously modi-
fied and adapted within the scope of the appended
claims, - ’ s
‘What is-claimed is: : -
1. A timing mechanism comprising a plurality
of control devices, an actuator for operating said
devices in a predetermined manner--including a
rotary member and a plurality of separable an-

*_- nuli mounted on said rotary member and cooper-

ating to form a series of supports for a plurality
of cam elements, clamping rings held in place by
said annuli, and means cooperating with said’
clamping rings to secure said cam elements in

2. A timing mechanism’ comprising a plurality
of controlling devices, an actuator for operating
said devices in a predetermined manner inecluding
a rotary drum, a plurality: of supporting rings:
mounted on said drum, spacer rings interposed-

the switches 18 in the de- 75 petween said supporting rings and forming there-~
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with circumferential recesses, a clamping ring in
each of said recesses, a cam element for actuating
one of said control devices circumferentially ad-
justable on each supporting ring, means on said
clamping rings for securing said cam elements in
predetermined circumferential position, and

means for securing said supporting and spacer.

rings on said drum.

3. A rotary element for tlmlng mechanisms,
comprlslng a rotary member, a plurality of an-
nular rings mounted on said member against ro-
tation relative thereto, each ring having a cir-
cumferential flange spaced from g corresponding
flange of an adjacent Ting an an annular mar-
ginal flange facing and axially spaced from the
corresponding annular flange of the adjacent
ring, a clamping ring disposed between said cir-
cumferential flanges and being shiftable trans-
versely of the axis thereof into engagement with
an arcuate portion of said annular flanges, an
arcuate cam element seating against the periph-
eral surfaces of said annular flanges, and screw
means extending through said cam element and
between said annular flanges and threaded into
said clamping ring for clamping said cam ele-
ment against said annular flanges.

4. A rotary element for timing mechanisms,
comprising a rotary member, a plurality of an-
nular rings mounted on said member against ro-
tation relative thereto, each ring having a cir-
cumferential flange spaced from a corresponding
flange of an adjacent ring and an annular mar-
ginal flange facing and axially spaced from the
corresponding annular flange of the adjacent ring,
a clamping ring disposed between said circumfer-
ential flanges and being shiftable transversely of

the axis thereof into engagement with an arcuate .
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portion of said annular flanges, an arcuafe cam
element seating against the peripheral surfaces
of said annular flanges, and screw means extend-
ing through said cam element and between said
annular flanges and threaded into said clamping
ring for clamping said cam element against said
annular flanges, said cam element and clamping
ring upon loosening of said screw means being
circumferentially shiftable relative to said rotary
member.

5. A rotary cam member for timing mech-
anisms comprising a rotary support having a plu-
rality of longitudinally spaced circumferential
recesses therein, the opposite walls of each recess
having annular flanges at their radially outer
peripheries longitudinally spaced from each other,
a clamping ring disposed in each recess and being
shiftable, transversely of the axis thereof, arcu-
ate cam elements seated against the flanges of
said recesses, and screw means extending through
said cam elements and between said flanges and
threaded into said clamping rings, said.screw
means being arranged upon threading into said
clamping rings to clamp said clamping rings and
cam element securely against said flanges.

6. A rotary timing device comprising a rotary
support having an annular recess and an arcuate
axially projecting flange located outwardly of the
recess, a clamp ring element disposed in and hav-
ing circumferential adjustment in said recess
within said flange, an arcuate cam element dis-
posed outside of and circumferentially adjust-
able on said flange, and means for clamping said
clamp ring element and said cam element together
upon said flange in any circumferentially ad-
justed position.

HOWARD E. SOMES.




