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To all whom it may concern:

Be it known that we, ALBERT HORSTMANN,
Gusray Orro Hexry HorstMany, Ernst
Heryvany HorsTmaNy, SmNey Aponpu
Horstmany, and Witriam THoMSON EDGAR,

subjects of the King of Great Britain and.

Ireland, and residents of Bath, county of
Somerset, England, have invented certain
new and useful Improvements in Timing
Devices, of which the following is a specifi-
cation.

This invention relates to clockwork gas
controllers and time switches of the kind
fitted with cam equation mechanism for
varying the point or points of discharge in
relation to a time dial, and particularly to
that type of mechanism which comprises a
mechanism revolving on its own axis and

- carrying discharging pins whose angular

position in relation to the axis is varied
automatically by means of two cams mount-
ed on separate axes to which are imparted
regular motion by means of a worm.

The main object of this invention is to
avoid certain inconveniences associated with
the use of cams on separate axes, such for
example as back-lash and the difficulty of
assembling and maintaining the cams in
their proper relationship.

Further objects of this invention are the
provision of a dial revolving with the mech-
anism, but unencumbered with the compo-
nent parts thereof, in order that such dial
may be used in conjunction with a fixed
pointer for indicating the actual passing of
time; and also the mounting of the cams (or
cam, if one only be used) in such a way that
it shall be possible to employ cams of greater
eccentricity than was possible heretofore,
without increasing the size of the whole
mechanism.

In order to attain the main cobject of our
invention we mount the two cams rigidly on
one axis which is provided with a dial also
rigidly mounted on or connected thereto by
means of which dial and a fixed pointer the
angular position of the cams may be ascer-
tained. The common axis of the cams re-
ceives motion from a worm, but suitable
means are provided by means of which the
position of the axis and cams may be varied
and adjusted without having to turn the
worm. The method herein described is to
mount the wheel with which the worm en-
gages frictionally on the shaft and to square

the end of the shaft to allow of the use of
a key, but any suitable analogous means
may be employed. The arrangement of the
two cams on one shaft insures that their re-
lationship is permanent and that there is
no back-lash between them such as results
from previous arrangements. Moreover, in
assembling the parts no skill is required to
insure the correct relationship between the
cams to start with.

In order to obtain the other objects of our
invention we mount the cams or cam and
discharging levers between two disks which
are rigidly connected at a point or points
near the circumference of each, and only
one of the disks is mounted directly on the
axis upon which the mechanism revolves.
The outside of the other disk then becomes
available for use as a dial which, in con-
junction with a fixed pointer, may. indicate
the passing of time, and as the disks are con-
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nected at their circumferences a wide inter-

vening space is available for the arrange-
ment of cams of greater eccentricity.

In order that the said invention may be
readily understood reference is to be had to
the following description and accompany-
ing sheets of drawings which illustrate a
practical method of carrying out the said
invention and in which —

Figure 1 is a front elevation; and, Fig. 2
a plan view. Figs. 3 and 4 are elevation
and plan views of the back plate detached.
Fig. 5 is a front view of one of the discharg-
ing levers. Fig. 6 is a view of a split pin.
Fig. 7 represents front and side view of one
of the cam pins. Fig. 8 is a view of the
worm spindle. Fig. 9is a front view of the
disk and its projection thereon for actuating
the star wheel. TFig. 10 is a front view of
the dial plate showing the use of one cam
only. Figs. 11 and 12 are views illustrating
the frictional mounting of the controller
upon the main wheel of the clock. Tig. 13
is a front view; and, Fig. 14 a side view
showing the discriminating device. Fig.
15 is a detail perspective view of the arbor
and associated levers shown in Figs. 13
and 14. 3

In carrying out the present invention, ref-

erence being had first to Figs. 1 to 9, there

is mounted, free to revolve upon a common
stud or spindle ¢ by means of the sleeve b,
the circular disk ¢ (hereinafter called the
“Dack plate”). Rigidly attached to the
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back plate ¢, by means of the screw &, which
passes through the block e, is the circular
disk f (hereinafter called the “ dial plate ),
the arrangement being such that the dial
plate f, together with the back plate ¢, ro-
tate as one piece: on the spindle a concen-
trically. Freely pivoted between the dial
plate f and the back plate ¢, at a point op-
posite the block ¢, and at a given radius from
the center of the said dial and back plates f
and ¢, is the spindle ¢ (hereinafter more
fully described) which carries the two cams
h and j rigidly mounted on said spindle.
Centrally pivoted and flat against the inner
sides of the dial platef and the back plate ¢
are the disks % and 7, provided with arms %’
and {’—Fig. 1— (hereinafter called the * dis-
charging levers”). One of such disks % is
shown.detached in Fig. 5. Also rigidly at-
tached to the disks % and 7 are the cranked
arms or pins m—Figs. 1 to 7— (hereinafter
called the “cam pins”), which rest against
the peripheries of the cams % and j respec-
tively and thus determine the circumferen-
tial position of the discharging levers 7” and
k" in relation to the dial plate f and back
plate c.

On the outer side of the back plate ¢ and
attached to the cam spindle ¢ is the worm
wheel p—Figs. 2 and 3—which gears with
the worm 7. The worm »—Figs. 3 and 8—is
rigidly attached to, or in one piece with the
spindle s which is mounted freely through
the sleeve or shaft 6—TFig. 8. On same
spindle s, but on the opposite end of the
worm , is rigidly mounted the star wheel £

In operation, the whole mechanism is
made to rotate on the spindle « by means of
a suitable clock (not shown), the connection
being the wheel w—TFig. 2. The sleeve or
shaft 0 is fitted frictionally inside the sleeve
%', w’ being in one piece with the wheel u,
or any other suitable coupling may be em-
ployed.

Once in every 24 hours (or other suitable
period of time) and in its rotation, the star
wheel ¢ coming into contact with a suitable
projection (such for instance as 7% on disk
s*—Fig. 9—this disk being held to frame of
clock by means such as a screw passing
through the hole »* in the arm # of said
disk) motion is imparted to same. The turn-
ing of the star wheel ¢ imparts movement to
the worm » which, being in gear with the
worm wheel p, which is provided with a
suitable number of teeth, causes the same to
make one revolution in a year (or other
given period of time), the worm wheel p
being attached to the spindle ¢ on which the
two cams A and 4 are mounted. These cams
are caused to rotate at a similar rate as said
worm wheel p. Each of the said cams is at-
tended by its respective cam pin m which is
caused to press against its cam whenever its
attendant discharging lever %’ or I’ comes

1,027,652

in contact with any resistance, such as the
direct or indirect discharge of a gas tap or
electric switch, in the daily or annular ro-
tation of the whole mechanism. :
Tt will be readily seen that with cams suit-
ably shaped for, and fixed in relation to each
other in accordance with a predetermined
time chart (such as a lighting and extin-
guishing schedule as used by gas corpora-
tions and other lighting authorities) the cir-
cumferential position of the discharging
levers " or 7’ in relation to the dial plate f
or the back plate ¢ will depend upon the ra-
dii of their respective cams 4 or 4 at the im-
mediate point of contact with their respec-
tive cam pins . If, then, a hand 2 or other
suitable index is attached to the spindle ¢
on which the two cams % and j are rigidly
mounted, this hand or index will indicate on
a suitable dial #"—Fig. 1—the time of year
(or other period) to which the peripheries
of the two cams immediately in contact re-
fer: the date to which this hand 2 points will
always determine the circumferential posi-
tion and therefore the time of operation of
the two discharging levers %" and 7. It will
also be seen that where the mechanism ro-
tates once in 24 hours, and in its rotation

movement is imparted to the star wheel ¢

once every revolution, and same is suitably
geared to rotate the cam once in 365 days,
every revolution of the mechanism will im-
part movement to the hand si;th of the
circumference of the dial, or one day, and.
this hand will accordingly daily record the
date of year to which the peripheries of the
two cams immediately in contact with their
cam pins refer.

Although the two cams are rigidly mount-
ed on the common spindle ¢, and their daily
movement if effected by the worm wheel p
as above described, and also by means of the
star wheel ¢ the position of the cams and in-
dicating hand can be altered at will, yet the
worm wheel p may be attached to the spindle
g either frictionally or rigidly; and, if fric-
tionally, the spindle ¢ may be provided with
a key square or other suitable means where-
by the position of the cams may be altered in
relation to the worm wheel for the purpose
of setting them readily to date in the same
manner as the hands of a clock may be al-
tered at will in relation to the gear work
which drives them. Also, as lighting au-
thorities vary in their requirements as to
the time after sunset and before sunrise
when the lamps shall be lighted or extin-
guished respectively, the cam pins m may
be made so as to be capable of adjustment
in relation to the discharging levers %’
and 2/,

It will be seen by an inspection of Fig. 5
that the cam pins m, only one of which is
illustrated in detail Fig. 7, are also pivoted
to the dial and back plates f and ¢ respec-
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tively over the disks % and 7 respectively by
means of the split pins », one of said pins »
being shown detached in Fig. 6. Kach cam
pin can thus be set to any angle in relation
to its respective discharging lever and when
it is secured by a pin or screw w—Iigs. 1
and 7—forms one piece with same as be-
fore described. It will thus be seen that
should a lighting authority decide to alter
their time of lighting or extinguishing
earlier or later than previously arranged, it
is possible to do so, and if the circular part
of the disks % and 7 are micrometered for
the purpose for hours and portions of an
hour, the exact amount of alteration re-
quired can be at once ascertained and cor-
rected, by drilling another hole in the disk
to receive the pin or screw w, or by having
holes provided to receive same. Further,
any suitable form of adjustment may be em-
ployed, such as that set forth in Fig. 5, in
which the hollow worm spindle #, which is
provided with bearings y gears with the tail
end of the cam pin m, which, being provided
with suitable worm wheel teeth, forms a
segment of a worm wheel and the cam pin
is thus capable of adjustment by inserting
a needle-pointed key into the hollow worm
spindle #, which, gripping frictionally in
same, enables the worm to be turned and
the angular relation of the discharging lever
7’ or I/ and the cam pins m to be altered,
and with them also will be altered the time
of lighting or extinguishing before or after
schedule time. It will also be seen that as
both cams are fixed on one spindle the only
thing to limit their size or eccentricity
through being impeded in their path of ro-
tation, is the block e, which allows a very
much larger cam (or one of much greater
ectentricity) to be used, than is possible
when cams are mounted on individual
spindles.

When one cam (%®) only is employed as
shown by way of example in Fig. 10 its
function is to automatically adjust one of
the discharging levers only, viz:—the lever
. The other discharging lever %’, instead
of being automatically adjusted, may be
used to operate at a fixed constant time, such
lever %’ being secured in its required posi-
tion by means of the set nut 4> (or other
equivalent means) and is only capable of
adjustment by hand; or, conversely, the le-
ver I/ may be fixed and the other lever &’
automatically adjustable. Also by this
method the dial plate may remain unencum-
bered by any mechanism and save for the
presence of the year dial, and hand, leaves
the plate plain to be be used as a 24 hour
clock dial to show time by means of a fixed
hand or other index exterior of same, or
may carry a fixed hand recording time on a
94 hour dial exterior of same. Further, it
is also provided that the two cams % and j

8

on their spindle g can be removed in one
piece by releasing thé worm wheel p, un-
screwing the screw ¢ and removing the dial
plate f, when the cams and their spindle can
be exchanged for other cams of the desired
periphery on their spindle and the mecha-
nism again put together.

To prevent back-lash and insure the per-
fect maintaining of the power, the sleeve
w—see Figs. 11 and 12—is split and fric-
tionally engaged with the hollow ended
arbor u? of the main wheel »* of the clock
mechanism, said hollow end »* forming part
of the main wheel #°
said sleeve % is formed a groove u* for the
reception of a split ring »® which keeps the
dished spring plate »® against the face of the
disk %, the arbor @ fitting loosely within the
arbor u? so that no loss of power occurs
when winding up the clock-work mecha-
nism.

In order that the tap or switch actuating
mechanism may be automatically controlled

“when two discharging levers are employed,

a discriminating device comprising the fol-
lowing elements is used in conjunction with
the discharging levers. The discharging
levers I and %* which rotate in different
planes and operate the release wheel mecha-
nism which actuates.the gas cock or switch,
are so arranged that each discharge lever
shall operate a separate release lever; these
two releasing levers releasing the same tap
actuating mechanism, but each being pro-
vided with distinct locking and warning de-
vices.

Tn operation, the inclined face 7* of the
discharging lever I’ comes into contact with
the cranked nose 3% of the back release lever
42 which is pivotally mounted upon the
arbor 5 of the clock mechanism, causing an
angular displacement of the levers 4* and 4
and bringing the locking stop 6 of the lever
4 free from the locking pin 9 and into the
path of the warning pin 7 of the wheel 8.
On the lever 7 clearing the cranked nose 3°
the combined levers 4> and 4 being spring
or gravity actuated return to their normal
pesition, moving the locking stop 6 free of
both the warning pin 7 and the lecking pin
9, leaving the tap or switch mechanism to
operate. At the close of this operation the
pin 10 of the wheel 11 will have raised the
nose 12 of the release lever 13 and caused
the locking stop 14 of the arm 15 carried by
the arbor 5 to come into engagement with
the pin 16 of the wheel 8 and thus stop the
tap actuating mechanism. Tt will thus be
seen that although the discharging lever 7
operated the combined release lever 4* and 4
and caused the actuating mechanism to
move the gas tap or switch, it was the com-
bined levers 132, 13 and 15 which stopped
said mechanism, and in so doing was pre-
pared to be the next to be operated by a

On the exterior of -
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following discharging lever, and 13* can
only be operated by %" which is the next
discharging lever in rotation. In similar
manner the discharging lever %’ in its path
of rotation releases lever 182 by its engage-
ment with the cranked nose 8% of said re-
lease lever 13* and through the arbor 5
swings lever 15 so as to release pin 16 of
the wheel 8 from its engagement with stop
14 of the said lever 15 which being now in
the path of pin 17 of wheel 8 causes it to
“warn” on same. On the discharging lever
%" clearing the cranked nose 3% the release
lever 13* will resume its normal position,
swinging stop 14 of lever 15 free of both
the locking pin 16 and warning pin 17 of
wheel 8 and allowing the switch or tap to
perform its operation and at its close to raise
nose 122 of lever 4, bringing its stop 6 into
the path of pin 9 of wheel 8.

The discharging lever %’ in its path of
rotation will raise the release lever 13 by its
engagement with the nose 3 of said release
lever 13 and through the arbor 5 swing lever
15 s0 as to release pin 16 from its engage-
ment with the stop 14 on the wheel 8, thus
giving warning, and so on, each release lever
preparing for the discharge of the other in
turn.

The discharging levers may be used to
operate either directly or indirectly the open-
ing or closing of any known cock, plug or
valve for any agent such as gas or any elec-
tric switch. :

From the foregoing description it is to
be understood that a distinguishing feature
of the present invention over the applicants’
former British Patent No. 27,849 of 1904,
resides in the improvement of rigidly mount-
ing the two cams on one spindle, se that the
setting of the two cams is accurately and
reliably accomplished with one operation.
In explanation of the advantages of this
construction it should be noted that since
the two cams are mounted on cne spindle
and are adjusted in relation to each other
before insertion in the centroller, no special
adjustment is required by the assembler. It
was found that in the construction of the
former British patent, where the cams were
mounted on separate spindles or axes, the
relation of one cam to another was some-
times seriously upset by the presence of
back-lash or shake between the worm wheel
teeth and the worm, thus giving a discrep-
ancy of many minutes in the times of light-
ing and extinguishing, which diserepancy
cannot prevail where the cams are rigidly
mounted on one spindle. Also, since the
cams are mounted on the one spindle in zc-
cerdance with a given chart, (for instance
the lighting schedule of a certain latitude),
a series of these sets of cams could be pro-
duced so that they could be exchanged for
cams of other latitudes when required.

1,027,652

Having now described our invention, what
we claim as new and desire to secure by
Letters Patent of the United States is:—

1. In a device of the class described, the
combination of a rotary part, a shaft mount-
ed upon the rotary part and arranged eccen-
trically thereto, a pair of cams rigid with
said shaft, means actuated by the rotation
of the rotary part for operating the shaft
to vary the position of the cams, and a pair
of discharge levers carried by the rotary
part and having operative engagement with
the cams whereby the position of the dis-
charge levers is determined by the positions
of the cams.

2. In a device of the class deseribed, the
combination with an arbor, a single eccen-
trically arranged supporting element ro-
tated with the arbor, a pair of cams rigidly
carried by said element, and a pair of suit-
ably supported discharging arms also ro-

tated with the arbor and operatively re-

lated to the cams for automatic and simul-
taneous adjustment thereby, one of said
cams being for lighting and the cther for
extingnishing purposes.

3. In a device of the class described, the
combination of a support mounted to have
a rotary movement, a pair of discharge
levers carried by the support and arranged
in different planes, a pair of rigidly con-
nected cams actuated by the rotation of the
support for varying the positions of said
levers, and a discriminating device arranged
in the path of the two discharge levers
whereby one of such levers will always op-
erate to open the switch while the other
lever will always operate to close the switch.

4. In a device of the character described,
the combination of a plate mounted to have
a rotary movement, a shaft mounted upon
the plate and arranged eccentrically there-
on, a cam upon the shaft, means actuated
by the rotation of the plate for turning the
shaft to vary the position of the cam, a
discharge lever pivoted upon the plate, a
cam pin pivotally mounted upon the dis-
charge lever and constructed to engage the
periphery of the cam to determine the posi-
tion of the discharge lever, the said cam
pin being formed with worm teeth, and a
worm mounted upon the discharge lever and
meshing with the said worm teeth to admit
of the cam pin being adjusted with respect
to the discharge lever.

5. In a device of the character described,
the combination of a pair of spaced plates
rigid with each other and mounted to have
a rotary movement, a shaft mounted upon
the plates and arranged eccentrically with
respect thereto, a pair of cams rigid with
the shaft, means actuated by the rotation
of the plates for turning the shaft to vary
the position of the cams, a discharge lever
mounted upon each plate, and cam pins car-
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ried by said levers and engaging the periph-
eries of the cams whereby the position of
the discharge levers is determined by the
position of the cams.

6. In a device of the character described,
the combination of a pair of spaced plates
rigid with each other and mounted to haye
a rotary movement, a shaft mounted upon

~ the plates and arranged eccentrically with
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20

respect thereto, a pair of cams rigid with
the shaft, means actuated by the rotation of
the plates for turning the shaft to vary the
position of the cams, a discharge lever piv-
oted upon each plate, and manually adjust-
able means carried by each of the discharge
levers for engaging one of the cams to de-
termine the position of the discharge lever.

7. In a device of the character described,
the combination of a pair of spaced plates
rigid with each other and mounted to have
a rotary movement, a shaft mounted upon

S

the plates and arranged eccentrically with
respect thereto, a pair of cams rigid with
the shaft, means actuated by the rotation

of the plates for turing the shaft to vary 25

the position of the cams, a discharge lever
pivoted upon each of the plates, and a cam
pin adjustably mounted upon each of the
discharge levers and adapted to engage the

periphery of the respective cam to deter- 30

mine the position of the discharge lever.
In testimony whereof we have aflixed our
signatures.

ALBERT HORSTMANN.

GUSTAY OTTO HENRY HORSTMANN.
ERNST HERMANN HORSTMANN.
SIDNEY ADOLPH HORSTMANN,

WM. THOMSON EDGAR.

In presence of—
ErxEsT BRINGMANN,
Axrperr Epwarps SMITH.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
Washington, D, C.”




