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Ly My invention relatés to-time governed circuit
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20.
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controlling mechanisms, and particularly to im-

' provements in mechanisms. of the type shown

and described in the Letters Patent of the United
States No: 1,916,485, granted to Kurt Manrodt,
on July 4, 1933. - D i

‘“One ‘object of my invention is to provide, in

circuit controlling mechanisms of the type re-

ferred to; an. improved adjustment for the in-
dividual contacts. A second object of my in-
vention - is’ the provision: for such mechanisms

of an improved adjustable circuit-controlling cam

structure wherewith -certain ‘operating cams are
fixed against rotation with respect to the cam-

. shaft. --A still further object of my invention is

to -provide - in such mechanisms an improved
structure for readily adjusting the normal ten-
sion of the operating spring. Other objects of
my invention will appear as the specification
progresses. . :

- 'In the accompanying drawings, Fig. 1 is a view,
partly-in side -elevation and  partly in-section,
showing one form:of mechanism embodying my
invention: - Fig, 2-is a sectional view taken -on
the line II-—II of Fig.'l. Fig.3 is a view, partly

-in section and partly in elevation, showing the

circuit controlling cams and the connection of
the operating shaft with the winding device. . Fig.
4 is an enlarged vertical longitudinal sectional
view of one of the cams of Fig. 3. TFig. 5 is an
enlarged plan view of a cam fixed against rota-

" tion ‘with respect. to the camshaft. Fig. 6 is a
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sectional view on the line VI-—VT of Fig. 5. Fig.7
is a plan view .of the mechanism of Fig. 1 with
certain of the .parts omitted. Fig. 8 is a detail
view, partly in section, of the adjusting device for
the main spring of the clockwork mechanism’of
Fig. L. -

.. Similar reference characters refer to similar
parts in each of the views. ..~ :

Referring first to Fig: 1, the reference character
1-designates a supporting plate which is secured
to a base 2 and upon which the various parts
are  mounted. - Suspended from the supporting
plate: 1 within the base 2 is a framework consist-
ing of two plates ‘3 and 4 supported by spacing

“studs . 5, and mounted in the framework is a

clockwork mechanism M. - This clockwork mech-

‘anism M -is similar to the clockwork mechanism

shown and described in the patent to Kurt Man-
rodt referred to hereinbefore, except that it is
provided with an adjusting.device to be described
later for varying the normal tension of the oper-
ating spring. This clockwork mechanism com-
prises a train.of gears actuated by a main spring

(CL 200—38)

6 and driving an escapement pawl 7 to which
is secured a fan.8§ for the purpose of regulating
the rundown time of the mechanism. The main
spring 6 is enclosed in a spring cage 9, the inner
end of the spring being secured to-a shaft 10,
and the outer end to .the inside -of the spring
cage 9. One end of the shaff 10-is journalled
in“the plate 4, and the other end is journalled
in a recess. 1l formed in the lower end:of.-a
camshaft 12 which, in turn, is securably fastened
to the spring cage 9 and is :journalled adjacent
its lower end . in the supporting plate 1.-- -

A worm Zear 60 is pinned to the shaft 10-adja~
cent the end of the shaft journalled in the plate
4 and meshes with a worm 61 (see Fig. 8)  made
integral on a shaft 62 having bearingsin blocks 63
secured to the plate 4. This worm gear 60 and
worm 61 secure the shaft 10 against rotation and
yet permit it to be manually rotated and the
spring 6 to be wound up ‘a certain amount or re-
leased as is desired.. In other words, when the
apparatus is originally set up, the main spring 9
is given an initial tension necessary for ‘operation
of the mechanism in- accordance with tire in-
terval requirements by operation of shaft 62 and
gear 60. Adjustment of the tensioh in the spring
from a predetermined amount can-be-made by
operating worm shaft 62 through the miedium of
the screw driver slot in the end of shaft 62, or by
a suitable key adapted to fit the square end 64
of the shaft 62. The spring cage 9 is operatively
connected with thé gear train’ of the clockwork
mechanism by means of an integral gear 65 cut
on the outer face of the cage. With ‘this-con-
struction, when the camshaft 12 is rotated in a
clockwise: direction, it winds theé main spring 8,
and if the shaft is then released, the spring -will
drive the camshaft in a counter-clockwise direc-
tion at a constant speed, as will be readily under-
stood from the foregoing description and from
an inspection of the drawings. The speed of the
camshaft 12 in the counter-clockwise direction
will depend upon the proportioning of the parts
and the tension of the:main.spring. After the
apparatus is set up, the tension of the spring 6
can be adjusted through the medium of the worm
gear 60, as pointed out above, and a more accurate
adjustment of the speed of the camshaft 12 at a
desired value can be established. - Furthermore,
variations above or below such desired-value of
the rundown speed, caused by change. of fric-
tional resistance in the mechanism because of
wear of and decrease cof lubrication in the bear-
ings in service can be readily and convenienily
compensated for by varying the tension of the
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main spring by screw driver operation of the
worm gear 60, without dismantling the clockwork
mechanism, the screw driver being inserted
through a hole in the case 2 upen removal of a
plug 36 under seal. In actual installations of
mechanisms of the type here involved, it has been
found that the speed of the mechanismn during
the rundown period may materially vary from the
desired value of speed at which it is originglly ad-
justed. In the practice of my invention such va-
riations of the rundown speed can readily and
quickly be compensated for by increasing or de-
creasing the tension of the operating spring.
Referring now to Figs. 1, 3 and 7, the upper
end of the camshaft 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 manual operation of that mem-
ber, and the lower end of the winding member is
provided with a depending lug 18. When the
winding member 13 is rotated in a clockwise di-
rection, the lug 18 engages a radial arm 19 formed
on a collar 20 which is rigidly mounted to the
camshaft 12 directly below the winding member
13, and causes the camshaft to rotate with the
winding member, thus winding up the main
spring 6. The collar 20 also serves to maintain
the winding member 13 in its proper vertical po-
sition 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 212 which
receives a corresponding portion 20a formed on
the collar 20. By this arrangement the angular
position of the sleeve 21 with respect to the cam-
shaft 12 may be conveniently and quickly ad-
Jjusted by merely loosening the jam nut 22, rotat-
Ing the sleeve to the desired position, and again
tightening the jam nut 22. Projecting from the
side of the sleeve 21 is a substantially L-shaped
arm 23 having fixed thereto a pointer 24 which,
when the camshaft 12 is rotated, moves over a
graduated dial 25. The arm 23 also cooperates
with a depending stop 26 formed on the bracket
15 to limit the extreme position to which the shaft
12 may be rotated in the clockwise direction. The
extreme position to which the camshaft 12 may be
rotated in the counter-clockwise direction is lim-
ited by a depending stop 27 formed on the bracket
15 and which is adapted to engage the radial arm
19 on the collar 20. A latch dog 66 pivotally
mounted in the bracket 15 by a pin 67 is adapted
to engage a latch 68 formed on the sleeve 21.
With this construction, the mechanism is lafched
in the wound up or normal position, that is, the
position illustrated in the drawings. The lug 18
on the winding member 13 is adapted to engage
the outer end of the latch dog 66 when the wind-
ing member is rotated counter-clockwise, to un-
latch the mechanism and permit it to be operated
counter-clockwise under the influence of the op-
erating spring 6 until the arm 19 encounters the
stop 27 which is the reverse or rundown position
for the mechanism. Turning the knob 17 clock-
wise, the lug 18 engages the arm 19 and rotates
the mechanism until the arm 23 encounters the
stop 26 at which point the latch dog 66 engages
the latch 68 and retains the mechanism in this
wound-up position. In this position the pointer
24 registers at the zero position on the dial 25.
Mounted on an intermediate portion of the
camshaft 12 (see Fig. 3) area plurality of similar
cams C designated specifically by the reference
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characters C1, C2, C3, C4, C5 C6, C7 and C8. As
will appear hereinafter, it is desirable that the
angular position of certain of these cams with
respect to the camshaft 12 may be quickly and
conveniently adjusted. It is also desirable that
certain other of these cams may be fixed in posi-
tion with respect to the camshaft and yet so
constructed that their position may at times be
varied. To this end I propose to provide for
fastening of these cams to the camshaft in the
following manner. Each cam C is provided on
one face (see Figs. 4 and 6) with an outstanding
boss 28 and in the other face with a tapered
central recess 29 having serrations or teeth 29s,
The cams are loosely mounted on the shaft 12
and are asserbled with alternate cams facing in
one direction and the remaining cams facing in
the other direction, whereby each pair of adja-
cent cams provides either a bearing formed by a
pair of confronting bosses 28 or a socket formed
by a pair of recesses 29. A cam adjusting collar
30, having a feather key 30s (see Fig. 5), which is
of the proper size to fit slidably in the keyway 12
formed lengthwise on the shaft 12, is disposed in
the socket formed by each adjacent pair of re-
cesses 29. - Each of these collars is provided with
two opposing hubs 30°. Each of the hubs is
tapered to fit the recess 29 in the adjacent cam
and is provided on its periphery with teeth which
match with the teeth on the.circumference of
the socket of the cooperating cam. These cams
C and adjusting collars 30 are clamped together
on the camshaft 12 between a shoulder 33 against
which the boss 28 of the lower cam C! abuts,
and the collar 31 which engages the upper side
of the boss 28 of the cam C%, by means of the nut
35 which is screwed onto the shaft 12 above the
collar 31. With the cams fastened to the cam-
shaft in this manner it will be apparent that in
order to adjust the angular position of any of the
cams C with respect to the camshaft, it is only
necessary to back off the nut 35 a sufficient dis-
tance so that the teeth on the circumference of
the socket of the recess of such cam may be
disengaged from the teeth on the cooperating

adjusting collar, turn the cam to the desired.

position and again tighten the nut 35. Project~
ing from each cam C is a cam lobe 41 which op-
erates a particular circuit controlling contact as
will be more fully described hereinafter.

Certain of the cams C are preferably fixed
against rotation in position with respect of the
camshaft. As here shown, cams C3 and C’ are
each adapted to be fixed against rotation with
respect to the shaft 12 but yet permit the cams
to slide longitudinally on the shaft as may be
hecessary when one of the other cams is to be
adjusted in the manner described hereinbefore.
Screws 70 (see Figs. 2, 5 and 6) are threaded
through the hub of the cam which it is desired to
fix against rotation and engage in drilled holes
71 in the cam adjusting collar 30. It follows that
with the screws 70 run down and their ends pro-
jecting into the holes 71, the cam will be securely
locked against rotation with respect to the shaft
12 since the collar 30 is keyed to the shaft, and
vet the cam and collar as a unit will be free to
slide longitudinally along the shaft 12 when the
nut 35 is backed off to loosen the cams as ex-
plained above. If it is desired to change the
position of one of these fixed cams, it is only nec-
essary to remove the respective screws 70 there-
by permitting disengaging of the cam from its
adjusting collar 30 when the nut 35 is backed off
and -after which adjusting of the angular posi-
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‘the ‘block .72 are constructed with slots 73
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tion of the cam may be made in the usual manner.
= Intermediate cams D! and D? are mounted on
the confronting bosses 28 of certain of the cams

" G and esch of which is held rigidly fastened to

the: cooperating cam C by means of screws 69.
These intermediate cams D are each provided
with a cam:lobe 42 which is adapted to cooperate
in'a manner-to be made clear presently with a
particular contact of the mechanism which con-

‘. tacts I 'will. now describe.

" The contacts of the mechanism are mounted
on & plurality of similar terminal assemblies here

" shown as three in-number and designated by the

veference: characters El, E? and ‘E3, respectively.

" These terminal assemblies are disposed about the

¢amshaft 12 on three sides of a square as bhest seen
in‘Fig. 2 and are each held in place by means of
two clamping screws 43, the upper ends of which
are screwed through threaded lugs 44 projecting

: from the sides of the bracket 15 as shown in

Figs.'1 and 3. The lower end of each screw 43

' is' formed with a rod-like projection 432 which

passes into a boss formed on the supporting plate
1,.the screw 43 being locked in place by a lock
nut’ 47. "

- Rach contact assembly comprises a plurality
of individual terminal blocks which form a fea-
ture of my invention. These terminal blocks are
all alike in construction.and -hence a description
of one will suffice for a description of all. Refer-
ring to Figs. 1, 2, and 3, T2 ig ‘a molded block of
any -suitable insulating material. The ends fof

or

" glidably - ‘mountinig the block on the rods 432.
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_shoulder 82 formed on the rods.

Each terminal block 72 is formed with a recess
74 in which is mounted a small adjusting pinion
75-formed integral on a shaft 76, both ends of
which are journalled in the terminal block and
the:one énd is extended and slotted for screw
driver operation. - The pinion 75 is held in place
in:the recess by a friction spring washer 77. Ad-
jacent each terminal block 72, a flat plate 78
having a rack 79 riveted to.it, is mounted on and
non-slidable with respect to the supporting rods
43, the rack 79 extending into the recess 74 and
meshing with the pinion 75. _A flat leaf spring
80 which is similar to the rack ‘plate 78, except

"that it is preferably made of lighter material, is

mountéd on-the rods 432 at the top of the ter-
minal assembly.. A washer 81 is spaced on each
rod- 43» above the spring plate 80 and engages a
1t is clear that
when the screws 43 are drawn down. to compress
the spring plate 80, and apply force against ter-
minal blocks 72 all blocks are securely clamped
together with the respective pinion 75 in mesh
with.the rack 79 of the respective plate 78, the
lock nuts 47 holding the screws 43 securely in
place.

Each terminal block 72 carries two contacts
which are operated by a particular cam. AS
shown in Fig. 2, a fixed contact member 50 is
fastened in the terminal block 72 by means of a
terminal post 49 of the usual construction. - A

. flexible contact finger 51 is fastened at one end

to the outer end of a contact member 52 which,
in’ turn, is fastened to-the terminal block by
means of another terminal. post 48. The man-
ner of operating the contact finger 51 by a corre-

sponding cam C or D may take different forms

and preferably is that disclosed in the aforemen-~
tioned . Manrodt patent. . It is deemed sufficient

“for-this description to point out that the contact

finger-51 is bowed away from the terminal block
and-a roller 54 is mounted thereon, the construc-

3

tion being such that the roller 54 is adapted to
be engaged with a cam lobe 41 or 42 as the case
may be. The parts are so arranged and propor-
tioned that when the mating cam lobe engages
the roller 54, the contact finger ‘51 is forced into
engagement with the contact member 50 and con-
nection between the two terminal posts 48 and 49
is completed, and when the cam lobe moves out
from engagement with the roller 54, the contact
finger 51 springs away from the contact member
50 and the connection between the two terminal
posts is open, the movement of the contact finger
to the open position being limited by a suitable
stop 53. It is clear from the foregoing descrip-
tion that the cams C and D can be set to cause
the cam lobes 41 and 42, respectively, to engage
a corresponding contact roller 54 at any desired
point in the movement of the mechanism. In a
preferred embodiment of my invention: certain
of the cams C, for example, cams C2, C4, C® and
C8, are adapted to operatively engage a contact
of the terminal assembly E! closing the respective
cohtact in the normal or wound-up position of
the mechanism, and the remaining C cams are
adapted to operatively engage & contact of the
terminal assembly E2 to close the contact in the
run~down or reverse position of the mechanism,
while the intermediate cams D are each adapted
to operatively engage a contact of the assembly
E2 to close the contact spring during some por-
tion of the movement of the mechanism from the
normal o the reverse position. It will be under-
stood, of course, that my invention is not Iimited
to this arrangement of the contacts and this ar-

rangement is given by way of illustration only. b

As a matter of fact; the'latch member 66 may
be held out of position through the medium of a
serew 85 engaging a hole 86 on the latch member
66 and in which event the normal position of
the mechanism becomes the run-down condition
of the spring 6 and the reverse position the
wound-up condition of the:spring.

To adjust any of the individual terminal blocks
72 the proper lock nuts 47 are loosened and the
serews 43 are backed off a few turns relieving
the clamp pressure of the screws buf yet allow-
ing pressure of the spring plate 80 on the termi-
nal blocks to retain mesh of pinion 75 and rack
76 and permitting the blocks 72 to slide endwise.
A screw driver may now be inserted in the slotted
end of the. pinion shaft 76 of the block which it
is desired to move and’ endwise motion will be
transmitted to the block as the pinion-75 is ro-
tated, the pinion moving along the rack 79 of
the corresponding plate 78 which plate, it will
be recalled, is held in position with respect to
the rods 43%. The position of the operating roller
54 of that terminal block with respect to the oper~
ating cam lobe is, therefore, changed and the
time of. the contact operation is advanced if the
block is. moved in one direction or it is retarded
if the block is moved in the opposite direction.
It will be noted that in the adjustment of any
block 72 no friction action'is present tending fo
disturb. the adjustment of the adjacent block
due to the intervening fixed plate 78. The time
interval for operating any individual contact
may, therefore, be adjusted without disturbing
the adjustment of the adjacent contacts, as the
pressure of the spring plate 80 will serve to hold
the blocks in place but they may be easily moved
through the medium of the pinion 75. ~ After the
desired adjustments have been made, the screws
43 will be tightened and locked in place by the
respective lock nuts.
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The entire mechanism is protected from im-
pbroper operation and from dirt by a glass cover
55 which may be locked in place by means of a
padlock through the staple 56.

The operation of the apparatus as a whole is as
follows: As shown in the drawings, the mecha-
nism is in its normal or wound-up position, the
latch dog 66 retaiming it in this position by en-
gaging the. latch 68 on the sleeve 21. The con-
tacts 50-—51 of the terminal assembly E! are
held closed by the cam lobes 41 of the correspond-
ing C cams and the contacts of the remaining
terminal assemblies are open. 'To start an oper-
ation the operator will rotate the knob 17 in the
counter-clockwise direction until the lug 18 en-
gages the latch dog 66 and lifts it out of the latch
68, permitting the spring 6 to start rotating the
camshaft 12 in the counter-clockwise direction.
At the very beginning of the counter-clockwise
movement, the respective cam lobes 41 move out
from operative engagement with the rollers 54
of the respective comtacts of the terminal assem-
bly E', thus permitting the contacts of that as-
sembly to open. Upon further movement of the
cainshaft the cam lobes 42 of the intermediate
cams D operatively engage the rollers 54 of the
respective contacts of the assembly E? to close
these contacts. These latter contacts only re-
main closed, however, for an interval of time re-
quired for the cam lobes 42 to pass under the
rollers 54. 'That is, the contacts of the assembly
E2 are held closed only a predetermined interval
in the operation of the mechanism, say for ex-
ample, 20 seconds. - Near the end of the counter-
clockwise movement the lobes 41 of certain of
the cams C engage the rollers 54 of the respective
contacts of the assembly E3 to close these con-
tacts. At the end of the counter-clockwise move-
ment the radial arm 19 encounters the stop 27
and further operation is arrested.  To return the
mechanism to its normal position the operator
will rotate the knob 17 in the clockwise direction
and the lug 18 will engage the arm 19 and ro-
tate the camshaft 12 in the clockwise direction
until the stop 26 is reached where the latch dog
66 engages the latch 68, holding the mechanism
in the normal position. :

It will be readily understood from the foregoing
description that, for a given proportioning of the
parts, the length of the time required for the parts
to move from the normal position to the reverse
nosition, depends upon the angular position -of
the sleeve 21 with respect to the camshaft 12.
The angular position of the sleeve 21 with re-
bect to the camshaft may be readily adjusted in
the manner previously described, and it follows,
therefore, that the release time may be regulated
t0 any desired value withinthelimits of the device,
As here shown, the parts are proportioned to pro-
vide the maximum release time which, in the ac-
companying drawings, is represented to be four
minutes as indicated by the dial 25. The time
which has elapsed since the parts have left the
wound-up position may be read at any instant du-
ring its operation by the position of the pointer
24 on the dial 25. It will also be readily under-
stcod from the foregoing description that since
the angular positions of the cams with respect to
the camshaft are adjustable, the various contacts
may be made to operate at any time during the
operation of the mechanism. Furthermore, by
pbroviding the cam lobes 42 of the intermediate
cams D with wicer or shorter surface, the length
of the time that the contacts of the assembly E2
remain closed during the operation may be varied

1,989,523

to any desired value. - Again, it will be under-
stood from the feregoing description that since
the position of any individual contact of any of
the contact assemblies may be adjusted without
disturbing the position of any of the other con-
tacts, the time which any particular contact will
be  operated can be ‘conveniently and quickly
advanced or retarded within limits of the adjust-
ment, : ‘

As pointed out hereinbefore, in the manufac-
turing of such time governed circuit controlling
mechanisms the operating spring: is preferably
given an original tension for establishing a de-
sired speed of operation.
the operating spring can readily and conveniently
be adjusted after the mechanism is set up, the de-
sired speed of operation of the mechanism can
be more accurately established. Also, variations
in the speed of operation caused by wearing in
of the parts and changes in the frictional resist-
ance can be compensated- for by adjusting the
tension of the operating spring without dismant-
ling the mechanism, - ‘

It will be seen, therefore, that I have provided
& time governed circuit controlling mechanism
having a first set of contacts which are closed in
the wound-up position of the mechanism, a sec-
ond seb of contacts which are closed in the run-
down positicn of the mechanism, and a third set
of confacts which are closed for a predetermined
interval during the operation of the mechanism.
That the time of operating the different sets of
contacts can be readily varied, each individual
contact can be adjusted to vary its time of opera-
tion, and the speed of operation may be adjusted
to a predetermined value.

The time governed circuit controlling mecha-
nism of the type here described is particularly
suitable for, although in no way limited to, use in
connection with railway signaling systems for
controlling. the lock circuit in certain forms of
route locking schemes. When used for this pur-
pose, the lock circuit is preferably controlled by
contacts of the assembly E2, and as a result the
cireuit is closed for a predetermined interval only
(usuaily 20 seconds) during the total time of op-
eration. This compels the operator to fix his at-
tention to the work at hand and to make his
unlock during the 20 seconds or be compelled to
again operate the release. 'To provide the opera-
ator with an indication when the mechanism has
reached this interval, a marker 87 may be friction-~
ally fastened to the dial 25 at the position regis-
tered by the pointer 24 during the 20 seconds
these contacts are closed. As set forth hereinbe-
fore, the mechanism here disclosed is assumed to
have a four minute operation from the normal
to the release positions. If it is desired to com-
plete the release of the route locking in a less
time, say for example, two minutes, the cams will
be set accordingly, and to indicate to the oper-
ator the point at which the release is completed,
a marker 84 may be frictionally fastened to the
dial 25.

Although I have herein shown and described
only one form of time governed circuit control-
ling mechanism embodying my invention, it is
understood that various changes and modifica-
ticns 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 comprising
a rotatable shaft provided with a keyway, a pair

Since the tension of
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of cams loosely mounted on.§aid shaft-and each
having ‘a tapered bore:in one 'side provided on

“its circumference with teeth; said cains being as-

".sembled on said camshaft with the bores facing

10

15

20,

each other:to form’ a ‘socket, an-adjusting collar
on said shaft disposed in said socket and provided
with: a feather.key of the ‘proper size to fit slid-
ably in the keyway in sa2id shaft, said collar also
provided with two oppositely disposed hubs each
tapered to fit the bore of the associated.cam and
having. teeth which match the teeth on'the cir-
cumference of the cooperating bore, one of said
hubs: bemg further. provided with a hole, means
for clamping said cams and said:collar together
on ‘said’ camshaft, a ‘cam lobe on each of said

.. ¢ams.i4 pair. of. circuit’ controlling .contacts  one

controlled by each of said.cam lobes, a tapped
hole located in the.cam cooperating with the hub
of the collar. having the milled slct, said tapped
hole registering Wlth said slot, and'an adjustment
screw. adapted to fit said tapped hole-and having

-“an‘end formed to fit said hole’ whereby said one
" camis held fixed against rotation with respect to

25

the shaft while said clamping means is loosened
for adjusting: the posn',mn of the other of said
cams.: ..

2.0A clrcult controllmg mechamsm comprising
a rotatable shaft provided with a keyway, a cam

 1oosely -mounted ‘on said shaft and having  a
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tapered bore in:one side: provided on'its circum-
ference: with' teeth; an. adjusting ‘collar on said
shaft disposed adjaceit. the-tapered bore of said
cam and provided with a féather key of the proper
size ‘to fit- slidably. in the keyway in.said shaft,
said collar also provided with a drilled hole and
with teeth which 'match the teeth on the circum-
ference of the cooperating bore; means for clamp-
ing said -cam and collar together on said cam-
shaft, a cam’ lobe on said cam, a circuit controlling
contact controlled by said cam lobe, a tapped hole
located in the cam. to register with said hole in
the collar, and an. adjustment screw adapted to
fit said tapped hole and having an end formed to
fit said hole, whereby said cam is held fixed against
rotation with respect .to the shaft: while said
clamping means is loosened for shdmg the col-

lar along said-shafi.

3. Areircuit controlling mechamsm comprising
a: terminal block provided with a pair of co-
operating  contact members, an operating mem-
ber mounted on one of said contact members for
‘closing said contacts,.a pair of parallel support-
ing rods, slots formed in the ends of -said block
for shdably mounting said block on said rods,
a pinion disposed.in a central recess of the hlock
and rigid with a shaft journalled in the block
and having a protruding slotted énd for manual
operation, a plate disposed adjacent said block
non-slidably mounted on said rods and pro-
vided with a rack adapted to engage said pinion,
means for clamping said block and plate together,
and a rotatable shaft disposed parallel with said
rods and having mounted thereon a cam adapted
to engage at times said operating member.

4. A circuit controlling mechanism compris-
ing a rotatable shaft carrying a cam provid-
ed with a lobe, a motor for rotating the shaft
in.one direction, a pair of supporting rods dis-
posed parallel with said shaft, a terminal block
mounted on said rods, said block provided with
slotted ends for slidably mounting the block on
said rods, a pair of cooperating contact members
mounted on said block, an operating member
mounted on one of said contact members adapted
to operatively engage said cam lobe for at times
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closing the confacts, & recess formed on ‘one side
of the block, a pinion disposed in the recess rigid
with a shaft journalled in the block and having
an exposed end formed for manual operation, a
plate disposed adjacent the block non-slidably
mounted on said rods and provided with a rack
on the side adjacent the recess for engaging the
pinion, and means for clamping said block and
plate together whereby the operating member is
normally held at a given position with respect to
the cam and the time of closing the contacts may
be advanced or retarded.

5. A circuit controlling mechanism coimprising
a, plurality of terminal blocks each provided with
2 pair  6f cooperating contact members, a pair

of parallel supporting rods, slots formed in op-

posite ends of each block for slidably. mounting
said blocks consecutively on said rods, a central
recess formed in one side of each block, said
block arranged :that the recesses all face in
the same direction, a pinion disposed in the recess
of each: block and rigid with a shaft having
an -exposed end formed for manual - opera-
tion, a plate disposed between adjacent blocks
non-slidably mounted on said rods and provided
with a rack on the side cooperating with 'a recess
for engaging the pinion, means for normally
clamping said blocks and plates together, and a
rotatable shaft disposed parallel with -said rods
carrying cams each provided with a lobe adapted
to at times operatively engage a contact of a par-
ticular block for closing the contacts .of that
block.

6.. A circuit controlling mechanism comprising
a, rotatable shaft carrying cains each provided
with a lobe, a spring operated motor for rotating
the shaft in one direction at a constant speed,
means for manually rotating fthe shaft in the
opposite direction for winding up said spring,
a pair of supporting rods disposed parallel with
said shaft, a plurality of terminal blocks consecu-
tively mounted on ‘said rods, said blocks each
provided with slotted ends for sliding the block
on said rods, a pair of cooperating contact mem-
bers mounted on each block, an operating mem-
ber mounted on one of said contact members
adapted to opseratively engage a particular cam
lobe for at times closing the contacts, a recess
formed on one side of each Dblock with said
blocks arranged that the recesses all face in the
same direction, a pinion disposed in the. recess
of each block rigid with a shaft journalled in the
block and having an exposed end formed for
screw driver operation, a plate disposed bstween
adjacent blocks non-slidably mounted on said
rods and provided with a rack on the side co-
operating with a recess for engaging the pinion,
and means for clamping said blocks and plates
together whereby the contacts are normally held
at a given position with respect to the camshaft
and each block is adapted to have its posifion with
respect to the camshaft individually adjusted.

7. A circuit controlling mechanism compris-
ing a plurality of terminal blocks each provided
with a pair of cooperating contact members hav-
ing an operating member mounted on one of said
contact members for closing said contacts, a pair
of parallel supporting rods, means for mounting
said blocks consecutively on said rods, means for
clamping said blocks together, a rotating shaft
disposed parallel with said rods and having
mounted thereon a plurality of cams each pro-
vided with a lobe adapted to engage the operat-
ing member of a particular block, means opera-
tive at times for rotating said shaft for closing
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the contacts of said blocks, and means mounted
on each block for varying the position of its
operating member with respect to the cooperat-
ing cam lobe manually operative when said
clamping means is released whereby the time of
closing the contact .of each block may be indi-
vidually advanced or retarded.

8. A circuit controlling mechanism comprising
a plurality of terminal blocks each provided with
a pair.of cooperating contact members having an
operating roller mounted on one of said members
for closing said contacts, a pair of parallel sup-
porting rods, slots formed in the ends of each
terminal block for slidably mounting said blocks
consecutively on said rods, means for clamping
said blocks together, a rotating shaft disposed
parallel with said rods and having mounted there-
on a plurality of cams each provided with a lobe
adapted to engage the roller of a particular block,
means operative at times for rotating said shaft
for closing the contacts of said blocks, and means
for each of said blocks for sliding the block on
said rods manually operative when said clamping
means is released whereby the position of the roll-
er of the block with respect to its cooperating
cam lobe may be individually advanced or re-
tarded.

9. A circuit controlling mechanism comprising
two oppositely arranged sets of contacts, each
contact of a set mounted on an individual termi-
nal block, means for clamping the terminal blocks
of a set together, a rotatable shaft disposed be-
tween said sets of contacts carrying cams each
having a lobe adapted to operate a particular con-
tact, said cams arranged to normally occupy a
position of operative engagement. with the con-
tacts of one set, a slow acting motor for rotating
the shaft in one direction and thereby rotating
the cams from operative engagement with said
one set of contacts to operative engagement with
the opposite set of contacts, and meéans for each
terminal block for varying its position with re-
spect to the camshaft manually operative when
the clamping means is released whereby the time
of operating the contact of the block may be in-
dividually advanced or retarded.

10. A circuit controlling mechanism compris-
ing three separate contacts arranged on the three
sides of a square respectively, each contact mount-
ed on an individual terminal block, means for
normally clamping each terminal block in place,
a rotatable shaft disposed at the center of the
square carrying cams each having a lobe adapt-
ed to operate a particular contact, said cams ar-
ranged to normally occupy a position of opera-
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tive engagement with one confact, a slow acting
motor for rotating the shaft in one direction and
thereby rotating the cams from operative engage-
ment with said one contact to operative engage-
ment with a second contact and subsequently to
operative engagement with the third contact, and
means for each terminal block for varying its
position with respect to the camshaft manually
operative when the clamping means of the block
is released whereby the time of operating the con-
tact of a block may be individually advanced or
retarded.

11. A circuit controlling mechanism compris-
ing two oppositely arranged sets of contacts, &
rotatable shaft disposed between said sets of con-
tacts carrying cams each having a lobe adapted
to operate a particular contact, a motor mech-~
anism including a coiled spring for rotating said
shaft in one direction from a wound-up position
where the cams operatively engage the contacts
of one set to & run-down position when the cams
operatively engage the contacts of the opposite
set, manually operated means for rotating the
shaft from the run-down to the wound-up posi-
tion, means for dampening the speed of rotation
of said shaft effected by said motor, adjusting
means including a worm gear for governing the

.initial tension of said coiled spring, and man-

ually operated means for actuating said worm
gear whereby a predetermined speed of rotation
of the shaft from the wound-up to the run-down
position is readily established.

12. A circuit controlling mechanism compris-
ing two oppositely arranged contacts, a rotatable
shaft disposed between said contacts carrying
cams each having a lobe adapted to operate a
particular contact, a motor mechanism includ-
ing a coiled spring for rotating said shaft in one
direction at a constant speed for moving the cams
from a normal position where they operatively en-
gage one of said contacts to a reverse position
where they operatively engage the other of said
contacts in a predetermined time interval, man-
ually operated means for rotating the shaft in
the opposite direction for winding up the coiled
spring of saild motor, dampening means for gov-
erning the speed of rotation of said motor, ad-
justing means including a worm gear for gov-
erning the original tension of said coiled spring,
and manually operated means for actuating said
worm gear whereby tlie operation of said motor
may be adjusted to maintain said predetermined
time interval of operation.

WILLIAM C. MCWHIRTER.
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