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My invention relates to time governed cir-
cuit controlling mechanisms, and particu-
larly to improvements in mechanisms of the

_type shown and described in Letters Patent
5 of the United States No. 992,286, granted to
V. P. Neubert and W. H. McClelland, Sr.,
on May 16, 1911. ’ :

One object of my invention is to provide

an improved adjustable cam structure for
10 operating the contacts of such mechanisms.

Other objects of my invention will appear
as the description proceeds.

T will describe one form of mechanism em-

_ bodying my invention, and will then point
15 out the novel features thereof in claims.

In the accompanying drawings; Fig. 1 is a
view, partly in side elevation and partly in
section, showing one form of mechanism em-

bodying my invention. Fig. 2is a top plan
20 view of the mechanism shown in Fig. 1 with
the cover and certain of the parts removed
to more clearly illustrate the construction.
Fig. 8 is a perspective view of a portion of
. the mechanism shown in Figs. 1 and 2. Fig.
25 1 is o sectional view taken on the line IV—IV
of Fig. 1. TFig. 5 is a detail view, partly in
section, and partly in elevation, of a portion
of the mechanism shown in Figs. 1,2 and 4.
_Tijg. 6 is an enlarged view showing the cam
30 yhaft 12 and one of the driving collars 30
forming part of the mechanism illustrated
in the preceding views. Fig.7isan enlarged
vertical longitudinal sectional view of one
_of the cams C forming part of the mecha-
35 hism illustrated in Figs. 1, 2 and 4, inclu-
sive. Fig. 8 is a front elevation of the ter-
minal board E# forming part of the mech-
anism shown in Figs. 1,2 and 4.
... Similar reference characters refer to sim-
40 {lar parts in each of the several views.

Referring first to Fig. 1, the reference char-
acter 1 designates a supporting plate which
is secured to a base 2, and upon which the

.various parts of the mechanism are mounted.
45 ‘Yyspended from the supporting plate 1 with-
in the base 2 is a frame work consisting of
two plates 3 and 4 separated by spacing
studs 5, and mounted in this frame work is a
_clockwork mechanism M. This mechanism is
50 gimilar in all respects to the mechanism shown

TIME GOVERNED CIRCUIT CONTROLLING MECHANISII

and deseribed in the patent to Neubert et al.,
referred to hereinbefore, and comprises brief-
ly a train of gears actuated by a. mainspring
6 and driving an escapement pawl 7 to which
is secured a damper or fan 8 for the purpose

of regulating the rundown time of the mecha-
pism,  The mainspring 6 is enclosed in a

spring cage 9, the inner end of the spring
being secured to a shaft 10, and the outer
end %o the inside of the spring cage 9. Omne

end of the shaft 10 is journalled in the plate

4, and the other end is journallel in o recess
11 formed in the lower end of a cam shaft

19 which, in turn is securely fastened to -

spring cage 9 and is journalled adjacent its

lower end in the supporting plate 1.- The end -
“of the shaft 10 which is journaled in' the

plate 4 extends through this plate and is se-
cured underneath this plate to a crank 60
which is provided to enable the mainspring to
be wound up a certain amount when the ap-
paratus is originally set up. After this in-

itial winding of the mainspring has been com-

pleted, the crank 60 is then secured to. the

plate 4 by

in a fixed position. The spring cage 9 is op-
eratively connected with the gear train of the

clockwork mechanism by means of an integral

gear cut on the outer face of the cage. With
this construction, when the cam shaft 12 is
rotated in a clockwise direction it winds the
mainspring 6, and if the shaft is then re-
leased, the spring will drive the cam shaft
in a counter-clockwise direction at a constant
speed, as will be readily understood from the
foregoing and from an. inspection of the
drawings. .

Referring now also to Figs. 2 and 3, the
upper end of the cam shaft 12 is journalled in
the lower end of a winding member 13 which

in turn is mounted to rotate in a bearing 14

formed in a bracket 15 which is secured to
the supporting plate 1 by means of spacing
studs 16. A knob 17 is fixed to the upper
end of the winding member 13 to facilitate
turning of this member, and
of the winding member is provided with a
depending lug 18 (see Fig. 3). When the
winding member 13 is rotated in a clock-

means of a screw 61, and it will
‘be obvious that the shaft 10 is thereafter held:
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wise direction, the lug 18 engages a radial

~ arm 19 formed on a collar 20 which is rigidly
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fastened to the cam shaft directly below the
winding member 13, and causes the cam shaft
to rotate with the winding member, thus
winding the mainspring 6. 'The collar 20 also
serves to maintain the winding member 13
in its proper vertical position in the bearing
14.  Clamped against the lower side of the
collar 20 by means of a jam nut 22 is a sleeve
21 having a conical portion 21> which receives
a conical portion 20* formed on the collar 20
as shown in Fig.'1. By this arrangement,
the angular position of the sleeve 21 with re-
spect to the cam shaft 12 may be quickly
and conveniently adjusted by merely loosen-
ing the jam nut 22, rotating the sieeve 21 to
the desired position, and again tightening

the jam nut. Projecting from the side of the-

sleeve 21 is a substantially L-shaped arm 23
having fixed thereto a pointer 24 which, when
the cam shaft 12 is rotated, moves over a
graduated dial 25. The arm 28 also cooper-
ates with a depending stop 26 formed on the

‘bracket 15, to limit the extreme position to

which the cam shaft 12 may be rotated in a
clockwise direction.. The extreme position
to which the cam shaft 12 may be rotated
in a counter-clockwise direction is limited by

-a.depending lug 27 on the bracket 15 which is
~adapted to engage the radial arm 19 on the

collar 20.

Mounted -on an intermediate portion of
the cam shaft 12 (see Fig. 5) are a plurality
'of similar cams, here shown as five in num-
ber, and designated by the reference char-
acters Ct, 0%, C?, C* and C% respectively.
These cams may be fastened to the cam shaft
in any suitable manner, but for reasons which

~will ‘appear hereinafter, it is highly desir-

able that the angular positions of these cams
with respect to the cam shaft may be quickly
and conveniently adjusted, and I therefore
prefer:- to fasten. the cams to the cam shaft
n the following manner. :

As will be apparent from an inspection
of Figs. 5 and 7, each cam C is provided on
one face with an outstanding boss 28 and in
the other face with a tapered central bore
29 having serrations or testh 29* formed on
its entire circumference. The cams are
loosely mounted on the cam shaft, and are
assembled with alternate cams facing in one
direction and with the remaining cams fac-
ing in the opposite direction, whereby each
pair of adjacent cams provides either a bear-
mg formed by a pair of confronting hosses
28 or a socket formed by a pair of recesses
29. A driving collar 80, having an inward-
'y extending projection or feather kev 302,

‘which is of the proper size to fit slidably in

a keyway 122 formed lengthwise on the shaft

12 (see Tig. 6) is disposed in the socket:

formed by each adjacent pair of recesses 29,
and each of these collars is provided with two
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oppositely disposed hubs 30°. Each of these
hubs is tapered to fit the bore 29 in the ad-
jacent cam, and is provided on its periphery
with teeth 30° which match the teeth on the
circumference of the cooperating bore. An-
other driving collar 81, similar in all respects
to the driving collars 30, is mounted on the
cam shaft 12 above the upper cam C5 and
has its lower hub 30° fitting the bore 29 in
the upper face of this cam. "The cams C and
coliars 30 are clamped together on the cam
shaft 12 between a shoulder 83 against which
the boss 28 on the lower cam C* abuts, and a
sleeve 34 which engages the upper side of
the driving collar 81, by means of a nut 85
which is serewed onto the cam shaft abeve
the sleeve 34, With the cams C fastened to
the cam shaft in this manner, it will be ap-
parent that in order to adjust the angular
position of any cam C with respect to the 85
cam shaft, it 1s only necessary to back- off
the nut 35 a sufficient distanee so that the
teeth on the circumference of the bore of
such cam may be disengaged from the teeth
on the cooperating hub of the asscciated driv-
ing collar, turn the cam to the desired posi-
tion, and again tighten the nut. The ad-
justed cam will then be held in its adjusted
position because ¢f the co-action between the
teeth on the cooperating hub of the associ-
ated collar and the teeth on the circumference
of the bore in the cam.

‘Projecting from each cam C is a cam lobe
41 which operates one of the contacts of the
mechanism as will be described more fully 100
hereinafter. : .

Mounted for rotation about the bearing
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formed by each pair of confronting bosses 28

is an intermediate cam D. Iach of these
intermediate cams is provided on its upper 16&
face with two arcuate stops 36 and 87, having
confronting upturned ends 86* and 872, re-
spectively. Tach stop 36 is fastened to the
associated intermediate cam by means of two.
screws 38 and 39 which pass through elon- 11
gated arcuate slots in the stops and are
screwed into threaded holes in the eam, and
each stop 87 is similarly fastened to the as-
sociated cam by means of the screw 39 and a
screw 40. By this arrangement, the angular 11&
positions of the stops 36 and 37 with respect

‘to the associated intermediate cam may be

adjusted within certain limits by merely
loosening the screws 38 and 89 or 39 and 40,

as the case may be, turning the stop to the 128
desived position, and again tightening the
screws. The upturned ends 36* and 372 are
disposed on opposite sides of the cam-lobe 41 -

on the cam C which is directly above thé as-
sociated intermediate cam D and at times co- 128+
operate with the cam lobe {o cause the as- -
sociated intermediate cam to be rotated in
response to rotation of the cam shaft 12, in

a manner which will be deseribed more fully
hereinafter, Each intermediate cam is pro- 130
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vided with a cam lobe 42, the outer end of
which is curved inwardly a slight amount, as
clearly shown in Figs. 2 and 4. The cam
lobes 42 cooperate, in a manner to be made
clear presently, with certain of the contacts
of the mechanism, which contacts I will now
describe, together with the contacts which are
operated by the cam lobes 41 on the cam C.

The contacts of the mechanism are mount-
ed on a plurality of similar terminal boards,
here shown as three in number, and desig-
nated by the reference characters &', E* and
3, respectively. These terminal boards are
disposed about the cam shaft 12 on three
sides of a rectangle, as best seen in Fig. 4,
and are each held in place by means of two
studs 43, the upper ends of which are screwed
through threaded lugs 44 projecting from
the side of the bracket 15, as shown in Fig.
1. The lower ends of the studs 43 are formed
with a rod-like projection 43* which passes
through a spacing collar 45 and through a
suitable hole in the terminal board, and ex-
tends into a boss formed on the supporting
plate 1. The studs which fasten the ter-
minal board B2 to the mechanism also pass
through a short spacing collar 46 located
below the terminal board E?2, which causes
this terminal board to occupy a somewhat
higher vertical position than the remaining
terminal boards K and 2, as will be appar-
ent from an inspection of Fig. 1. . The func-
tion of the upper spacing collars 45 is to per-
mit the addition of other terminal boards
sbove those shown, if additional contacts on
the mechanism are needed. The spacing
studs 48 are locked in place by lock nuts 47.

Each terminal board E carries two con-
tacts. These contacts are exactly alike, and
an understanding of each may be had from a
description of one. Referring particularly
to the upper contact on the terminal board
E? shown in Figs. 1, 4 and 8, this contact
comprises a fixed contact member 50 which
is Tastened to the terminal board E? by means
of a terminal post 49 of the usual construc-
tion, and a flexible contact finger 51 which
ig fastened at cne end to the outer end of a
fixed conducting member 52, which in turn,
ig fastened to the terminal board E? by means
of a terminal post 48, also of the usual con-
struction.  The flexible contact finger 51 is
bowed away from the terminal board, as best
seen in Fig. 4, and fastened to this finger
of the side which is meavest the terminal
board, is a bracket 53. The bracket 53 is
formed with a semi-circular offset portion
532 and with a slot 53> which extends at right
angles to the axis of the semi-circular oft-
<et portion 53* The slot 53> registers with
a similar slot 51* formed in the contact fin-
ger 51, and located within the slots 51* and

58" is a roller 54 having integral axially ex-.

tending shafts which are journalled in the
bearing formed by the semi-circular offset

portion 53* and the adjacent side of the
finger 51. The bracket 53 is also formed
with a stop 53¢ which tends to maintain
the conducting tip of the contact fingers in
the desired position when the finger is not
engaging the fixed contact member 50, and
with & stop 53% the curved end of which
cooperates with the inner end of the conduct-
ing member 52 to limit the amount of open-
ing of the contact formed by the contact
member 50 and contact finger 51.

The parts are so arranged and so propor-.

tioned that the upper and lower contacts on
the terminal board E* cooperate respectively
with the cam lobes 41 on the cams C* and C*.
The upper and lower cams on the terminal
board I3 similarly cooperate respectively

with the cam lobes on the cams C* and C?-

and the upper and lower contacts on the ter-
minal board K2 cooperate respectively with
the cam lobes 42 on the intermediate cams D.

The entire mechanism is protected from
improper operation and from dirt by a glass
cover b5 which may be locked in place by
means of a padlock through a staple 56.

The operation of the apparatus as a whole
isas follows: As shown in the drawings, the
parts are in their normal or rundown posi-
tions.  That is to say, the radial arm 19 is
engaging the stop 27, both contacts on the
terminal board E! are held closed by the cam
lobes 41 on the cams C* and C* engaging the
respective rollers 54 on these contacts, and
all of the remaining contacts are open. When

a release is desired, the operator rotates the

knob 17 in a clockwise direction until stopped
by the arm 23 engaging the stop 26. At the

-very beginning of this clockwise movement,

the cam lobes 41 on the cams C® and C* move
out of engagement with the rollers 54 of the
contacts on terminal board ', thus permit-
ting both of these contacts to open, and upon

‘slight further movement of the knob 17, the

cam lobes 41 on the cams C* and C? move
into engagement with the rollers 54 of the
contacts which are mounted on the terminal
board s, thus closing these contacts. These
latter contacts only remain closed, how-
ever, for the ‘interval of time required
for the cam lobes 41 to pass the rollers
on these contacts. Near the end of the clock-
wise movement of the knob 17, the cams D

which, during this movement have been ro- -

tated due to the engagement of the cam lobes
41 on the cams C* and C° with the upturned

ends 372 of the stops 87, reach the positions

in which the curved ends of the cam lobes 42
on these cams receive the cooperating rollers
54 of the contacts which are mounted on
terminal board E2 When the cam lobes 42

on the cams D are in these latter positions, -

the contacts.on terminal board E? are both
held closed.

The clockwise rotation of the knob 17 also
winds the mainspring 6, as previously de-
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scribed; and as a result, upon releasing the
knob 17, the clockwork mechanism will re-
turn the parts to their normal positions. It
will be readily understood that during' this
return: movement, since the cams D are free
to rotate about the bearings formed by the
bosses 28 upon which they are journalled but
are resisted from turning by engagement of
the conveéx ends of the associated cam lobes
£2 with the convex surfaces of the rollers 54
on the contacts on terminal board T2, these
cams will remain in the positions in which
the cam lobes 42 engage the rollers 54 of the
contacts on terminal board E? and hold these

~contacts closed, until after the cam shaft 192

has been rotated from its wound-up position

to a'position a short distance bevond the nogi--
7 I

tion in which the cam lobes 41 on the cams
C* and C* move into engagement with the

apturned ends 86* of the stops 36, at which

time due to the engagement of the cam lobes

41 with these stops, the cams D will then be
rotated to the positions in: which the cam
lobes 42 ‘are out of engagement with the

» rollers 54 of the contacts on terminal board

K2, thus permitting these contacts to open.
The parts are so proportioned, that while the
contacts on terminal board K2 are still closed,
the cam lobes 41 on the cams C* and C? will
move into engagement with the rollers 54 of
the contacts on terminal board T#, and will
hold these contacts closed for a brief interval
of tilme (for example twenty seconds) the
length of which time depends upon-the width
face of the cam lobes 41, Just before
the parts reach their normal positions, the
cam lobes 41 on the cams C? and C* move into
engagement with the rollers 54 of the con-
tacts on the terminal board E?, thus closing
When the cam shaft 12 has
reached its full normal position, the radial
arm 19 engagesthe stop 27, and prevents fur-
ther rotation of the shaft. :

It will be readily understood from the fore-
going that, for a given proportioning of the
parts, the length of the time required for the
parts to return to their normal positions, de-
pends upon the angular position of the sleeve
21 with respect to the cam shaft 12. The
angwlar position of the sleeve 21 with respect
to the cam shaft 12 may be quickly and con-
veniently adjusted in the manner previously
described, and it follows, therefore, that the
release time may be regulated to any desired
value within the limits of the apparatus. As

here shown. the parts are adjusfed to provide

the maximum release time which, in the ac-

- companying drawings, is represented to be

6U

four minutes. The time which has elapsed
sin-e the parts have left their wound-up posi-
tions may be read at anv instant during the
release by the position of the vointer 24 on
the dial 25.

It will also be readilv understood from

'~ the foregoing that since the angular positions

1,916,485

of the cams € with respect to the cam shaft
12 and the angular positions of the stops 36
and 87 with respect to the cams D are all

adjustable, the various contacts may be made’

tooperate at any time during the release that
is desired. Furthermore, by providing the
cam lobes 41 on the cams C? and C*+with wider

or shorter faces, the length of time that the -

contacts on terminal board F* temain closed
during the release.may be varied to any de-
sired value. : ‘

In adjusting the release time, the
nism is first rundown. The jam nut 22 is

then loosened and the sleeve 21 is turned-

to the position in which the pointer 24 indi-
cates the desired release time. The jam nut
22 is then again tightened to wedge the sleeve
21 against the collar 20. The cam positions
are next adjusted. This adjustment is made
by loosening the nut 85 and inserting a small

screwdriver in a-small recess 57 (see Figs..

4, 5 and 7) formed in the cam which it is
desired to adjust, and against the adjacent
driving collar 80. A slight prying effort
will disengage the driving collar from the
cam, which may then be rotated and set to

“close the contacts at the time desived. After

this latter adjustment has been made, the

nut 35 is again tightened to maintain the

cams in their adjusted positions. The method

-of adjusting the stops 36 and 37 on the cams

B will be readily understood -from an inspec-
tion of the drawings without describing 1t in
detail. :

It will be seen, therefore, that T have pro-
vided a time governed circuit controlling
mechanism having a first set of contacts which
are closed in the rundown position of the
mechanism, a second set of contacts which
are closed in the wound-up position of the
mechanism and which remain closed for a
predetermined interval during the release of
the mechanism, and a third set of contacts
which become closed for a brief interval of
time while the second set of contacts are
closed during the release of the mechanism.

A time governed circuit controlling mech-
anism of the type described is particularly
suitable for, although in no way limited to,
use in connection with railway si gnaling sys-
tems for controlling the lock circuit in cer-
tain forms of route locking schemes. - When

used for this purpose, the contacts on the ter-

minal boards E* and E2 are connected in
series in the lock cireuit, and as a result, this
cireuit is closed for a brief interval of time
(usually twenty seconds) during the total re-
lease time, and is open in both the normal
and reverse positions and during the wind-
ing up operation. This compels the operator
o fix his attention on the work at hand and

“take his unlock during the twenty seconds as

indicated by the pointer 24 on the dial 25,
or be compelled to again operate the release
to full wound-up position and again wait a

mecha-
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predetermined time for a release. The twen-
ty second interval is adjustable to terminate
at any point of travel before the pointer 24
has again reached the normal position.

Tt should be particularly pointed out that
while in describing my 1nvention, I have
show the mechanism provided with only six
contacts, additional contacts may be provid-
ed by replacing the spacing collars 45 with
additional terminal boards having contacts
mounted thereon, and by replacing the sleeve
34 with additional cams C and D similar to
those previously described.

Although I have herein shown and de-
scribed only one form of time governed cir-
cuit controlling mechanism embodying my
invention, it is understood that various
changes and modifications may be made
therein within the scope of the appended
claims without departing from the spirit and
scope of my invention.

Having thus described my invention, what
I claim'is:

1. A circuit controlling mechanism com-
prising a rotatable shaft, means for rotat-
ing said shaft from one extreme position to
another extreme position at a constant rate
of speed, three contacts, means controlled
by said shaft for closing a first one of said
contacts when and only when said shaft is
in said other extreme position, other means
controlled by said shaft for closing a second
one of said contacts when said shaft occu-
pies said one extreme position and for sub-
sequently maintaining said contact closed
during a portion of the movement of said
shaft $rom said one extreme position to said
other extreme position, and still other means
controlled by said shaft for controlling the
third one of said contacts in such manner
that said third contact is open when said
shaft occupies either extreme position but
that said third contact becomes closed for a
predetermined interval of time while said
second contact is closed during movement of
said shaft from said one extreme position
to said other extreme position.

9. A circuit controlling mechanism com-
prising a rotatable shaft, means for rotating
said shaft in opposite directions, a first cam
fixed to said shaft and provided with a cam
lobe, a first contact controlled by said first
cam, a second cam rotatable with respect to
both said first cam and said shaft, two stops

“on said second cam located on opposite sides

of said cam lobe and cooperating therewith
for at times causing rotation of said second
cam in response to rotation of said shaft, and
a second contact controlled by said second
cam.

3. A circuit controlling mechanism com-
prising a rotatable shaft, means for rotating
said shaft in opposite directions, a first and
a second cam loosely mounted on said shaft
and each provided on one face with a boss,

5

said cams being assembled on said shaft with
their bosses confronting to form a bearing,
means for clamping said cams to said shaft in
adjusted positions with respect to said shaft,
a cam lobe on said first cam, an intermediate
cam journaled for rotation about the bearing
formed by said confronting bosses, two arcu-
ate stops each having upturned ends and each
provided with an elongated arcuate slot, two
screws one passing through each stop- and
screwed into said intermediate cam for fas-
tening said stops to said intermediate cam
in such manner that the upturned ends of
said stops confront each other in spaced rela-
tion on opposite sides of said cam -lobe in
positions to be engaged by said cam lobe, and
a plurality of contacts one controlled by each
of said cams. ,

4. A circuit controlling mechanism com:
prising a rotatable shaft, means for rotating
said shaft in opposite directions, a first and,
a second cam loosely mounted on said shaft
and each provided on one face with a boss
and on the opposite face with a tapered bore
having teeth on its entire circumference, said
cams being assembled with their bosses con-
fronting and forming a bearing, two driving
collars on said shaft one adjacent the outer
face of each of said first and second cams
and each having a hub tapered to fit the
bore in the adjacent cam and provided with
teeth which match the teeth on the cooperat-
ing bore, means for clamping said driving
collars and said cams together, a cam lobe

~on said first cam, an intermediate cam jour;

naled for rotation about the bearing formed
by said confronting bosses, two stops on said
cam having spaced upturned ends which co-
operate with the opposite sides of said cam

lobe for at times rotating said intermediate -

cam in response to rotation of said shaft, and
a f'plurality of contacts one controlled by each
of said cams.

5. A circuit controlling mechanism com-
prising a rotatable shaft, means for rotating
said shaft in opposite directions, a first and
a second cam loosely mounted on said shaft
and each provided on one face with a boss
and on the opposite face with a tapered bore
having teeth on its entire circumference,
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said cams being assembled with their bosses

confronting and forming a bearing, two
driving collars on said shaft one adjacent
the outer face of each of said first and second
cams and each having a hub tapered to fit
the bore in the adjacent cam and provided
with teeth which match the teeth on the
cooperating bore, means for clamping said
driving collars and said cams together, a cam
lobe on said first cam, an intermediate cam
journalled for rotation about the bearing
formed by said confronting bosses, two arc-
uate stops each having upturned ends and
each provided with an elongated arcuate slot,

two screws one passing through each stop and :

120
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screwed into said intermediate cam for fas-

tening said stops to said intermediate cam in:

such:manner that the upturned ends of said
stops confront each other in spaced relation
on opposite sides of said cam lobe in positions
to be engaged by said cam lobe,and a plurality
of contacts one controlled by each of said

‘cams.

6. A circuit controlling mechanism ‘com-
prising a rvotatable shaft provided with a
keyway, a plurality of cams loosely mounted
on said shatt and each having a boss on one
side and a tapered bore in the other side pro-
vided on its entire circumference with teeth,
sald:cams being assembled on said cam shaft
with alternate cams facing in one direction

- and with the remaining cams facing in the
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opposite direction, whereby each pair of ad-
jacent.cams provides either a bearing formed
by a pair of confronting bosses or a socket
formed by a pair of bores, a plurality of driv-
ing collars on said shaft one disposed in the
socket formed by each pair of bores and each
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provided with a feather key of the proper
size to fit slidably in the keyway in said shaft,
each said driving collar also being provided
with two oppositely disposed hubs each
tapered to fit the bore in the associated driv-
ing collar and each provided on its entire
circumference with teeth which match the
teeth on the circumference of the cooperating
bore, means for clamping said cams and said
driving collars together on said cam shaft, a
cam lobe on each of said cams, a plurality of
intermediate cams one mounted for rotation
about the bearing formed by each pair of con-
ironting bosses, a plurality of adjustable stops
two secured to each intermediate cam and
cooperating with the opposite sides of a dif-
ferent one of said cam lobes for at times
causing rotation of said intermediate cams
in response to rotation of said cam shaft, and
a plurality of contacts one controlled by each
of said cams. _

In testimony whereof I affix my signature.

KURT MANRODT.
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