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UNITED STATES PATENT OFFICE

2,384,378
TIME MECHANISM

John L. Harris, Milwaukee, Wis., assignor te
‘Minneapolis-Honeywell Regulator Company,
Minneapolis, Minn., & corporation of Delaware

application December 30, 1939, Serial No.
311,799, now Patent No. 2,341,774, dated Febru-

15, 1944. Divi

ary KPP
December 31, 1942, Serlul No. 470,797

6 Claims.

ded and' 8]

(CL 161—1) ~

The present application is a division of my co-

pending application Serial No. 311,789, filed De-
cember 30, 1939, now Patent No. 2,341,774, for
improvements in Time mechanisms.
~ My invention relates to improved forms of elec-
trically driven timing devices and their combi-
nation with thermostats or the like and switches.
An object of my invention is the provision of
‘an improved form of electric motor driven time
controlled device embodying a novel and simpli-
fled speed reduction mechanism.

10

Another object of my invention is the provision -

of a novel speed reducing mechanism embody-

ing relatively few parts, occupying a minimum of .

- space and yet capable of effecting an unusually

great speed reduction. o

Another object of my invention is to provide
a speed reduction mechanism embodying gears
driven at different speeds and reciprocatory
mechanism arranged to be operated through one
cycle in a time interval depending on the differ-
ence in speeds of the gears.

Another object of my invention is to make pos-
sible the construction of a time controlled ther-
mostat in a smaller size and in more compact and
convenient form. :

Another objéct of my invention is to provide
a time controlled thermostat employing my im-
proved gear reduction mechanism wherein the
timing mechanism is mounted behind the ther-
mostatic element, and may in one form of the
invention be in a recess in the wall so that the
instrument has an apparent size no larger than
ordinary thermostats. ) .

Another object is to provide a time controlled
thermostat having day and night settings and
manual adjustments for both settings, the man-
ual adjusting means for both settings compris-
ing rotatable elements having cam surfaces with
an adjusting lever extending to a position between
the cam surfaces so0 that it can be adjusted from
one to the other. ‘
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Figure:l is & front exterior view of a time con-
trolled thermostat embodying my invention;
Flgure 2 is a cross sectional side view -of the
complete assembly of the thermostat and tim-
ing mechanism; L E
Figure 3 is 8 view of the motor and part of the
gear train of the timing unit; B
Pigure 4 is a sectional view taken along line
4—4 of Figure 2; :
Pigure 5 is an-exploded view of manual adjust-
ing means for adjusting the times at which the
timing means automatically adjusts the thermo-
t )
sta.mme 6 is & view of the day cam shown in
Figure 5; . :
Pigure 7 is & cross-sectional view of a complete
assembly of another form of my invention; .
Pigure 8 is a view of another embodiment of
my invention incorporated in & time clock, this
view being taken along line 8—8 of Figure 9;
Pigure 9 is a view taken along line 9—8 of Mig-
ure 8; ) o T
Figure 10 is a view of a form which the tim-

‘ing- motor unit; of my invention may take, this

view being taken along line 18—{0 of Figure 11;
Pigure 11 is a cross-sectional view of a clock
utilizing the timing motor unit of Figure 10, the
view of the timing motor unit being taken along
line 11—I1 of Figure 10; . c
.Jigure 12'1s & view of another embodiment of

- my invention applied to & switch, this view be-
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. Another object of my invention is to provide. -

8 clock mechanism embodying a speed reduction
arrangement wherein two gears are driven at dif-
ferent speeds and a reciprocatory element is
moved an amount depending on the difference

in speeds of the gears, the.reciprocatory element .

cooperating with pawl and ratchet means to turn
a time indicating rotary member. : :

Numerous other objects and advantages of my

invention will become apparent from the follow-
.ing detailed description and annexed drawings
wherein: . . ' v :

ing taken along line 12—12 of Figure 13, and

g‘lgure 13 is & side ¢lew of the embodiment of
Pigure 12, ' R v

Referring to the drawings, Figure 1 is a front
view of a time controlled thermostat, numeral
i9 designating generally a casing enclosing the
thermostatic member and the time clock. The
casing 10 comprises a rear portion (i having
openings for air circulation and in- which the

_ timing mechanism is located and a front portion

12 (see Figure 3) which encloses the thermostatic
mechanism. The casing 10 has a portion 13 form-
ing' & panel having a slot (4 therein and an
opening 5. The edges of the slot i4 are gradu-
ated in degrees of temperature and within the

. portion {2 in line with the slot 14 there is & mer-

-cury thermometer as shown held in position by -

suitable clips. A timing dl:ll l': is visible through
the opening 1§ in the pan .

The portions |1 and (2 of the casing 18 are
separated by e panel 17, the lower portion of
which is bent at a right angle as seen at 18, the

_casing |0 being removably secured to this portion

by screw §. There is an opening in the cep-
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tral portion of the panel 11 and the edges of
the material of the panel 17 around this open-
ing are flanged so as to form a continuous shoul-
der around the opening. In interfi{ting engage-
ment with this shoulder so as to cover the open-
ing in the panel 17 is & piece of insulating mate-
rial 19 which is attached to the panel {1 by
means of rivets or the like.

The thermostatic mechanism comprises a U-
shaped bimetallic element 26, one end of which

is attached by riveting or the like to a support--

ing bracket 21, one end of an adjusting lever 22
being attached also to the bracket 2! between
the bracket and the end of the thermostatic ele-
ment. At the other end of the thermostatic
element there is attached by riveting or the like
a contact bracket 23 carrying an electrical con-
tact 24. Also attached to this end of the ther-
mostatic element is a rigid stop or backing mem-
ber 25 for the contact bracket, the lower end of
the backing member 25 being bent up in the
form of a U as shown to limit leftward move-
ment of the contact bracket 28. The bracket 2
is carried on & pivot 268 which is journalled in
ears extending out from the material of the
panel 17. Numeral 27 designates a flexible
leaf spring one end of which is attached to the
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bracket 21 by riveting or the like and the other -

end of which has an ear 28 engaged on s pivot
pin 28 extending through a similar ear forming
part of the material of the panel 1T. The leaf
spring 27 continuously urges the bimetal element
20 in a clockwise direction about the pivot pin
26. Numeral 30 designates a contact bracket
formed integrally with the panel {1 and extend-
ing downward, this bracket carrying a contact
screw 31 which is in & position to be engaged
by the contact 28. The upper end of the bracket
21 is bent as shown at 32 and attached to the
bracket 21 near its upper end is a metal strip 33,
this latter strip and the bent portion 32 of
bracket 21 taking relative poltions whereby to
be actuatable by manual adjusting means for
the thermostatic mechanism.

Referring now to the manual adjusting means,
numeral 34 designates a shaft passing through
a bearing 34a mounted in the panel 171. At-
tached to the left end of the shaft 34 is a day dial
35 graduated in degrees of temperature, this dial
also being visible on Pigure 1. Numeral 3§
designates a bracket through which the shaft
34 passes, the bracket having an ear or projec-
tion - extending through the panel 11, this
bracket additionally serving as a support for the
shaft 34 and having a prong or finger 37 ex-
tending through an arcuate slot 38 in the dial
38, the finger 37 serving as & stop to limit rota-
tion of the dia] 3§ in one direction or the other.
Numeral 38 designates a spider having a plu-
rality of flexible arms, this spider being inter-
posed beiween the bracket 3¢ and the upper part
of the panel 11 and acting to urge the dial 38
and shaft 34 in a leftward direction. Secured
to the right end of the shaft 34 is a rotatable
cam member 40 which may be made of plastic
material and which has a cam surface 41 which
is arranged to be engaged by the bent portion
32 of the bracket 2t at certain times. Rotat-
ably engaged on the shaft 34 to the left of the
member 48 is & rotatable cam member 42, this
member having & night dial portion 43 and &
portion -44 forming a cam surface adapted at
times to be engaged by the upper end of the
metal strip 33. The upper portions of the dials
43 and 38 extend through openings in the cas-
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ing I8 as shown. Interposed between the rotat-
able member 42 and the bearing 34a is a spider
45. Numeral 48 designates a stop pin extending
to the right from panel {1, its end being situ-

"ated in an arcuate slot in the rotatable member

42 and serving to limit rotation of this element
in one direction or the other. Numeral 47 desig-
nates a pointer formed of the material of panel
{1 and extending upwardly and having an in-
dex marker thereon arranged to cooperate with
the graduations on the dials. It will be under-
stood that the flexibility of the spider 39 urges
the dial 38 to the left and consequently causes
the shaft 34 to maintain the rotatable members
40 and 42 in their proper respective relative po-
sitions. With the parts in the position shown,
the strip 33 is engaging the cam surface 44 of ro-
tatable member 42 and thus when the night dia!
43 is manually adjusted the cam surface will act
on the strip 33 and will adjust the position of
the thermostatic element 28 about its pivot 2.
As will be pointed out later, the thermostatic
mechanism may be so positioned that the bent
portion 32 of bracket 21 may be brought into
engagement with the cam surface 41 of rotatable
member 48 so that the position of the thermo-
static element may be adjusted by adjusting the
day dial 35. :

The timing mechanism which I employ for
automatically adjusting the thermostatic mech-
anism will now be described. In Figure 2 the tim-
ing mechanism as shown includes an electric
motor designated generally at §8, this motor unit
being also shown separately in Figure 3. The
motor unit comprises windings §! and a more or
less oval shaped core §2 as may be best seen in
Figure 3. The core has portions 83 and §4 form-
ing pole pieces disposed on opposite sides of a
rotor §8. Numeral 358 designates a rectangular
bracket secured to the core B2 by screws, this
bracket serving as a bearing to support one end
of a shaft 871 on which the rotor 8§ is mounted.
The other end of the shaft 87 18 supported in &
needle point jewel bearing 88, the jewel being
mounted in the core §2. The motor is of the mag-
netic type and the pole pieces and rotor each
have such relative numbers of teeth so as to cause
the motor to rotate at a speed of 380 revolutions
per minute when the windings 8§ are energized
with 60 cycles alternating curren:.

The motor unit §0 is of the self starting type,
the starting mechanism including an armature
€0, within the windings $i. The armature 8 i:
attached to a bell-crank lever §! which is pivotecd
to an ear forming part of a bracket 62 secured
to the core 82 by means of screws. The other en¢
of the bell-crank lever 8/ engages & hook §3 or.
the upper end of a member 84 having an ear §§
adapted to engage the teeth on the rotor §8 when
the member 84 is moved vertically. Thus whern
the windings ¥/ are energized, the armature §*
is moved to the left and the bell-crank lever §!
is operated in a direction to move the member 8¢
downwardly whereupon the ear §§ in moving tc
the position shown in Figure 2 engages one of th:
teeth of the rotor ¥8 so as to start the moto-
Upon deenergization of the windings §{ the mem-
ber 64 moves upwardly to be in position for the
next starting operation. Numeral §6 designates
& guide for the member §4 and numeral §71 desig-
nates a stop to limit movement of the bell-crank
lever 61, .

Mounted on the shaft §7 is & worm gear §8
which drives a pair of gears §9 and 18 as may be
seen in Figure 4. The gears §8 and 7§ have differ-
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ent numbers of teeth, for enmple, in this par-
ticular embodiment of the invention the gear §9
may have 88 teeth and the gear 70 may have 81

teeth. Secured to the central portion of the gear .

89 is a cup 71 and secured to the central portion

of the gear 18 is a disc member 72 having a bear--

ing portion, the cup 11 and bearing portion of
disc 12 serving as means for mounting the gears
69 and 70 on a shaft 13. The left end of the shaft
13 forms a needle point mounted in a bearing in
a bracket T4 secured to the core §2 by screws as
shown. The right end of the shaft 13 also forms
a needle point engaged in a bearing in a metal
bracket 18 attached to the panel {71 by a screw

and depending therefrom adjacent the opening in -

the panel 11. Rotatably mounted on the shaft
13 is a collar 16 having a portion of smaller diam-
eter so that a shoulder is formed by this portion
and the other portion of the collar,” The collar
18 is secured to the disc 72 by a pin 17 s0 as to
rotate therewith. Frictionally engaged within the
cup Tl is a cam 18 having a helical surface which
continuously engages a cam follower in the form
of a pin or rod 18 which is attached to the collar
1¢ and which extends through the disc 72. Cam
18 has one abrupt drop off which is at the top of
the cam as seen on Fig. 4. From the foregoing it
will be understood that by reason of the gears ¢9
and 70 having different numbers of teeth that
they rotate at slightly different speeds and there-
fore by reason of the différent speeds there will
be a relative amount of motion between cam 18
and cam follower 170 dependent on the difference

" in ‘speeds. That is, with the gears §9 and 79

having 80 and 8f teeth, respectively, there will be
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engages the portion of cam 18 permitting move-
ment to the left, the apring member 81 acting
throu:hmunberl forces the collar 18 to the
left, and causes the finger 88 to be withdrawn
from the ratchet wheel 88 for the next cycle of
operation, At thig time, the member 80 disen-
gages stop 82. Thus for each cycle of axial move-
ment of the collar 18 to the ratchet wheel 88
is advanced one tooth and therefore if this ratchet
wheel is provided with 80 teeth, for example, the
total speed reduction provided is 648080 or 518,-
400 to one.

The shaft 81 is supported in a bearing 88 and
in a bearing formed in a bracket 89, the bracket
89 having & horizontal portion as seen in Figure 2
and upstanding portions which may be fastened
to the panel I1. To the right of the bracket 89,
the shaft 87 is secured to & collar 38 by any suit-
able means and the collar is secured to the time
dial 18 by means of a screw 91. _

With the shaft 81 rotating at a speed of 360

' revolutions per minute and with a speed reduction

23

of 518,400 to one as described, the timing mech-
anism would rotate the time dial I8 one revolu-
tion every twenty-four hours. The time dial 18"
has half of its surface light and graduated to

" designate times from 6:00 a. m. to0 6:00 p. m,, and

S0

one revolution of one gear with respect to the

other for every 6480 revolutions of the motor shaft
61. In other words, for every 6480 revolutions of
the shaft 857 there will be one revolution of the
cam T8 relative to the follower 79 and hence there
will be one cycle of axial movement of the collar
18 for every 6480 revolutions of the shaft §1, it
being understood of course that the action of the
cam 18 on the follower 19 is to reciprocate the
collar 18 on the shaft 13 by reason of the helical
surface of the cam 18, collar 16 normally being
urged to the left as will presently be described
and abruptly moving to the left when the cam
follower drops off the drop off on cam 18.
The portion of the collar 18 of smaller diam-

eter extends through an opening in & member 86,

 which ‘member is fastened to the panel 1 by
means of a resilient bracket or spring member 8§.. .

The opposite end of the member 8¢ is bent. over

which extend to the left as seen
the inner edges of the opening
80 and which are adapted to be
shoulder. of collar 78 when the
to the right as seen in Figure 3.
80 also has a finger or projection

tends to the right through the opening
panel 17 as may best be seen on Pigure

finger 8§ i8 in effect a pawl which enzms
ratchet wheel 88 mounted on a shaft 87. Prom

is reciprocated to the right, its shoulder en-
gages the member 80 and causes it to pivot about
the stop 82 with the sprlng member 8§ flexing,
When this action occurs, the finger or paw! 8§
moves downwardly as seen on Figure 4,

‘has the other half of its surface dark and grad-
uated to designate times from 6:00 p. m. to 6:00
8. m, The instrument of Figure 1 therefore in-
dicates a time of 10:00 p. m.

“The purpose of the timing mechanism’ is to
automatically adjust the setting of the thermo-
stat. Secured on the shaft 87 adjacent a collar
82 is a time disc or dial 93. There are also mount-
ed on shaft 871 a pair of segmental elements 94
and #8 having cam surfaces, the segmental ele-

. ments being relatively adjustable with respect to

30

L L)

engages
the ratchet wheel 88 and rotates it in a direction -

which would be counter-clockwise looking at Fig-

the disc 93. For a better understanding of the
elements. being described, reference may be had
to Figure 5 which is an exploded view of these
elements and the time dial 186,

As may be seen on Figure 5, the segmental ele-
ments 84 and 98 have flanges at their peripheries
which form their respective cam surfaces, the
cam surface of element 88 overlapping the cam
surface of the element $4 as may be seen on Flg-

_ure 4.

The leading edge of the cam surface of the ele-
ment 8§ is cut off at an angle as shown at 88 in
Figure 6. The segmental element 88 is attached
dial 98 by & thumb screw $1 which extends
h arcuate slot 98 in the disc 93, there
washer on the thumb screw 97
element 88 from the disc 93. The
attached to the disc 93 by a similar
99 which passes through an arcuate

shaded half of disc 93 represent-
times from 6:00 p. m. to 6:00 a. m. and the
unshaded half of the disc representing times from
6:00 a. m, t0 6:00 p. m, The elements 94 and 98
are adjustable on the shaft 81 by means of loos-
ening the respective thumb screws $7 and 99.

at & right angle as indicated at 10(. Thus when

ureurommemm Whent.hecamfollowa'" 78 the elements 84 and 88 are rotated in & counter-
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clockwise direction as seen on Figure 5, the angu-
lar portion 98 of the cam surface of element 9%
will engage the angular portion 18 of adjusting
arm 22 and will move the lower end of the arm
22 to the left as seen in Figure 2, so as to adjust
the thermostatic element 20 in a clockwise direc-
tion about its pivot to bring the portion 32 of
bracket 21 into engagement with the cam surface
41 of member 40. It will be understood that as
the elements 94 and 98 are rotated the portion {8
of arm 22 will first be in contact with the angular
edge 86 of element 8§ and will then remain in
engagement with the left edge of the flanges
forming the cam surfaces of elements 84 and 9§
until it disengages from the opposite end of the
cam surface of element 94. With the parts in the
position shown in Figures 2 and 4, the arm 22
has just disengaged from the cam surface of ele-
ment 94. The element 38 has an index marker
102 and the element 34 has an index marker 103
and these markers are used to adjust the elements
with respect to the graduations on the disc 983.
It will also be understood that when the thermo-
static element 20 is automatically rotated in a
clockwise direction as described above the instru-
ment is placed on the day setting, as previously
described, this setting being manually adjustable
by the dial 35. In other words, when the cam
surface of element 95 at a point opposite the index

. marker 192 engages the portion i8f of arm 22,
the instrument is placed on the day setting. Thus
if the index marker {82 of element 88 is adjusted
to a position adjacent the numeral § on the
shaded half of disc 93, the instrument will go on
the day setting at 5 o’clock in the morning. The
disc 93 is of course properly relatively positioned
with respect to the time dial 16 so that if the ele-
ment 95 is adjusted for placing the instrument
on the day setting at 5 o’clock in the morning as
just described, at such time the disc 93 and the
elements 94 and 95 will have been rotated to such
a position that the leading edge of the cam sur-
face of element 95 is just about to engage the
portion {0 of arm 22. .

The position of the element 34 determines the
time in the evening when the instrument will go
back to the night setting, Thusif the index marker
{33 on the element 94 has been placed adjacent
the numeral 9 on the shaded half of the disc 93
the instrument will go on the night setting at 9
o’clock in the evening. In other words, under
these circumstances at 9 o'clock in the evening
the disc 83 and the elements 84 and 98 will have
been rotated to such a position that the portion
101 of arm 22 is just about to drop off the cam
surface of element 94.

Referring now to Figure 7 of the drawings
wherein I have shown another modification of my

_invention, numeral {8a designates generally an
instrument similar to that of the previous em-
bodiment but incorporating various different fea-
tures which will now be described. In this figure
numeral 120 designates a wall or partition of &

building, this wall or partition having an opening

therein forming a recess in which is received a

portion {ia of the casing housing the different

parts of the instrument. The other portion f2a
of the casing houses the thermostatic mechanism
and is disposed on the surface of the wsall as
shown. The portion {ia has ears or brackets (11

and 122 which provide for fastening the instru--

ment to the wall by means of screws as shown.
The casing portion {{a forms a housing for the
timing mechanism as in the previous embodi-
ment. ’“he timing mechanism comprises gener-

10

" ear 128,
-push rod 123 by a coil spring {26.
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ally a motor unit §0 which Is substantially the
same as in the previous embodiment and there-
fore need not be described again. However, in
the present embodiment the reciprocable collar
18 is connected to & push rod (23 which extends
through an opening in a bracket {Ta. Numeral
19a designates a piece of insulating material
which forms a partition insulating the casing
portion tla from the portion {2a of the instru-
ment. The push rod (23 extends through an
opening in the insulating material 19a and en-
gages a pivoted element 124 which is pivoted to an
The element {24 is urged against the
Integrally
formed with the element {24 is a projection or
finger 121 which acts as a pawl in cooperation
with the ratchet wheel $8a, the ratchet wheel 88a
being disposed within the casing portion i2a, and
there being a portion of the ratchet wheel pro-
truding through an opening in the left wall of
the casing portion i2q as shown. The ratchet
wheel 88a is mounted on a shaft which shaft is
supported in a bracket 128 upstanding from the
lower part of the housing portion 122, On the
shaft {38 is a bevelled pinion gear (29 which
drives another bevelled gear 129a on a shaft 131
which drives the time dial 18 corresponding to
the time dial of the previous embodiment. The
shaft 131 is-supported by a pair of ears 132 and
{33 formed integrally with the bracket i28. Half
of the ratchet wheel 88a is shaded at its periph-
ery and the other half is unshaded and it is grad-
uated in the same manner as the time dial {8 as
shown on Figure 7. Numeral {34 designates a
cam driven by the shaft 138 which cooperates
with the lower end of the adjusting arm 22a cor-
responding to that of the previous embodiment,
the adjusting arm 22a having an angular portion
{01 at its lower end similarly to that of the pre-
ceding embodiment. The thermostatic element
28 is substantially the same in the present em-
bodiment as in the preceding embodiment and
carries an electrical contact blade 23 having a
contact 24 cooperable with a fixed contact screw
2{ carried by a bracket 30a the same as in the
previous embodiment. Numeral 25 indicates a
rigid backing member for contact blade 23.

The present embodiment operates substantially
the same as the preceding form of the invention,
the cam (34 acting to move the adjusting lever
12a so as to adjust the instrument between its
day and night settings. The present form of the
invention has the advantage of making the ap-
varent size of the instrument no larger than
thermostats of the ordinary type not employing
timing mechanism. In the present form of the
invention the timing mechanism is located be-
hind the thermostat itself and is concealed in
& recess in the wall so that the casing portion 12a
is the only visible part of the instrument and as
stated above may have a very small size.

Pigures 8 and 9 represent another form of my
invention wherein my improved timing mecha-
nism is applied to a direct reading type of clock.
In Pigure 8 the timing unit is disposed within
a casing {1b having a glass window [§b in the
side, the glass being held in place by suitable
brackets and screws as shown. The timing unit
is very similar to that of the embodiment of
Figures 2, 3 and 4 comprising windings 8/ and a
core §2 including pole pieces ¥3 and 54. The
rotor as indicated at 83 drives a worm gear $8
mounted on & shaft 81, the shaft §1 being sup-
ported by the core §2 and a suitable bracket 138
as may be seen on Figure 8. The worm gear
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as in the first embodiment. In the present em-
bodiment the collar 18 acts on & pivoted lever
136, the lever 138 being pivoted to an arm (37
secured to the core §2 by means of riveting or
the like. Disposed betwéen tlie opposite end of

the lever 138 and the core 82 is & U-shaped leaf

spring 138 which must be compressed when the

- collar 16 urges the lever 138 in a clockwise direc-

tion about its pivot. Attached to the lever [} 1]
is a pawl 88b cooperating with anid aitaniged to
operate a ratchet wheel 86b on a shuft 81b. In
the present embodiment, as may be seeh, ihe
abrupt leftward movement of léver 136 and pawl

88D acts to rotate ratchet wheel 860 an increment

at a time with a anap rhovement, a tensjon being
‘of course gradually bullt up in leaf spring l“u
collar 76 moves to the right.

‘- The motor of the present embodiment has 12
poles and rotates at a speed of 600 revolutions
per minute. The gears $8b and 100 have 2¢ and

- 25 teeth, respectively, so that the speed reduction
; produced will be 24 X 25 or 600 to 1, that is for 600
revolutions of worm géar 88 there will be one

revolution relatively of gears 690 and 18d and one
axial cycle of collar 78, It follows therefore that

inasmuch as worm gear §8 is rotating at a speed

of 600 revolutions per minute there will be one
cycle of .paw] 88b each minute. In:the present
embodiment ratchet wheel 861 has 10 teeth so that
it will be advanced one increment per mlnutae

thereby making one revolution.in 10 mmuws

The time indicating mechanism is shown in Fig.

‘9, this mechanism being of the speedometer type

which is' well known in the att'in coiinters, etc.,

and the detalls of which form no part of my
invention. This mechanism includes a first rotor
or drum 148 bearing numerals fram 0 to0 9 on flat
faces of the drum. Drum 148 i8 mounted on and

driven by shaft 8Tb 80 that every minute the drum ¥

is abruptly advanced one increment ta bting the
next succeeding numeral into registry with win-
dow 18b, the window being udjaeent the drum
as may be seen in Fig. 8.

The timing indicating nieéhinlsm ‘also fncludes

similar rotors or drums 142 and (41, drum 141

s,au,ava
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Flgures 10 and 11 disclose & further embodi-

'ment of my invention wherein the timing unit

is applied to a clock of a different type. In Fig-
ure 11 the clock is shown as having a casing dle
with a glass face (8¢ and a back plate 145. The

. timing unit is very much the same as that of the

previous enibodiment being suitably supported in
casing by screws and spacing members. as shown.
However, in the present embodiment the collar

10 78 acts on a pivoted lever {36c which is of a slightly

18

£0

different shape than that of the previous embodi-
ment and is normally biased in a clockwise direc-
tion by a coil spring 188c. The lever [36c car-
ries a pawl 88c which cooperates with and is
arranged to rotate a ratchet wheel 86c. In the
present embodiment as shown in Figure 11, knobs,
143¢c and (44c are provided for purposes of start-
ing the timing unit and for adjusting the time
indicating mechanism, these knobs being exte-
rior of back plate 145. In the present embodi-
ment the ratchet wheel 88c is mounted on the

. shaft 87¢c and it drives a gear train generally in-

dicated at 146. Numeral (47 indicates a minute .
hand carried by a collar 148 which is driven at
the proper speed by the gear train (48, Numeral
149 designates an hour hand mounted on the
shaft 81¢ and which is driven at a speed so that
it makes one complete revolution in twelve hours.
Pigures 12 and 13 of the .drawings represent a
further modification of my invention wherein I
have shown my improved timing mechanism as
applied to a time switch. In these figures nu-
meral |id designates a housing for the time
switch, the housing having a hinged cover 12d
providing access to the interior thereof and which
may be secured in closed position by means of a
screw 8d. The housing 11d has brackets 150, {8,

. and 182 whereby it may be mounted on a verti-
. cal wall.

bearing two series of numerals runtlng from 0 to |

5 on flat faces of the drum, and drum (42 bear-

'ingnumeralsfromltoﬂonﬂitfwuotthe

drum, drums (42 and (4( thus hsvlnc the same.
‘ m'mber of fiat faces. '

Drums 142 and 141 are rotluble on shsft l'lh
and the operating mechanism for thése drums is
such that each: time drum 180 makes & éompléte
revolution drum (4§ is advanced one inéremerit,
and whenever drum (41 has umnm six incte-

‘ments (which will of course: requ!re on¢ Hour)

drum {42 will be advanced one iricrément. Theé.
numersls on drums 142 and 141 which are ddja-
cent the numeral on drum 140 which s brought

into regisiry with window (8b also régister with
window 18b and as will now be apparent these

numerals indicate the tiiné in hours ahd finutes.

In Figure 9 numeral (43 designates s

faanuial
_ knob for rotating the shaft 81 for purposes of
© starting the electric timing motor. Nuinerdl 144 -

50

dmmammuuknobonmrtnbwmnu_ '

for purposes of adjusting the setung ot ﬂle

-~ indicating mechanism. -

Theptesentembodlmentofthemmmm

'sverysmsllmdcomnctclocimybem-
* structed at low cosl.
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' the advantage that because of the cofnpactitéss of
‘my particular timing motor and ‘the géar $rain,

The timing motor unit 80 is substantially the
same as that of previous embodiments, it having
windings §i, a core 52 and a rotor 85 as pre-
viously described. The motor of the present em-
bodiment is of the self starting type as in the first
embodiment, there being an armature 68 within
the windings 6! attached to a bell-crank lever 81
which in turn is connected to a member 84 which
is arranged to move vertically in a guide €8 in
the same manner as described in the first em-
bodiment for imparting an impulse to the rotor .
when the windings are energized for the pur-
poses of starting the motor in operation..

In the present embodiment there is a worm
gear 88 mounted on the shaft §7 which drives
a. pair of gears at slightly different speeds just
a8'1n the previous embodiments. Also as in pre-
vious embodiments there is a reciprocatable col-
lar 18 which actuates a push rod 123d which ex-
tends through a bracket 11d, the bracket being
attached to the core §2. Carried by the push rod
1284 is a paw] 884 which actuates a ratchet wheel
884 mounted on the shaft 87d. The shaft 81d .

‘18 journalled in bearings formed in brackets sup-

ported by the core 52 and its left end, as seen -

in Mgure 12, extends exterlorly of the housing .

{14 and has a knob (44d thereon for purposes of
adjusting the position of the ratchet wheel as
will ‘be described. Mounted on the shaft 81d is
# timé Indicating wheel or drum 183 bearing the
huthersls 1 to 12 on its surface. The shaft 81d

' miakes one revolution every twelve hours and the -

drum 183 is positioned adjacent an opening or

: Mndmnn the casing {{d so that one of the num-

78

bérs on the drum is always in registry with the
‘window. Half of the ratchet wheel 864 is shaded
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at its periphery and the other half is unshaded
and it is graduated in the same manner as the
time dial of previous embodiments. Mounted on
the shaft 81d to the right of the ratchet wheel
86d as seen on Figure 12 are two similar cam ele-
- ments 84d and 985d. It will be seen that each
of these cam elements has a rise and an abrupt
drop-off, the portions between the rise and drop-
off being of uniform circular conformation. Nor-
mally these two cam elements which are adjust-
able on the shaft 81d overlap each other a cer-
tain amount so that together they produce a cam
contour having a portion of uniform circular con-

formation which is of relatively greater extent
" than the circular portion of the contour of either
cam element alone. Numeral 154 designates a
thumb nut on the shaft 8$1d adjacent the cam
elements 94d and 95d and which can be drawn
up so as to tightly secure the cam elements
against a collar adjacent the ratchet wheel 84d.

10
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‘When the thumb nut {54 is loosened the cam ele- -

ments 34d and 98d can be adjusted relatively to
each other to vary the angular extent of the
cam contour portion of uniform circular con-
formation produced by the two cam elements
together. In other words, the angular distance
between the rise on one cam and the drop-off
on the other can be adjusted. Cooperating with
the cam elements 84d and 98d is a cam follower
arm 22d which follows out the surface of the cam
elements. The other end of the cam follower arm
22d is'attached to a shaft {8 supported in brack-
ets 166 and {57 at the bottom of the housing I1d.
Numeral {58 designates & coll spring on the shaft
‘153 having one end engaging the brucket 181
and the other end engaging the arm 22d and urg-
ing the arm 22d in a direction 80 that its end
follows out the contour of the cam elements. Se-
cured to the other end of the shaft {8¥ is.a re-
silient bracket 159 carrying a mercury switch 160.

With the parts in the position shown the cam
follower arm is adjacent a portion of one of the
cam elements of smaller radius and the shaft 188
and mercury switch 88 are in a position wherein
the mercury switch is open. The cam elements
are rotated in a clockwise direction as seen on
Figure 13 and as will be seen, when the cam fol-
lower arm 22d follows out the rise on cam ele-
ment 95d the cam follower arm and shaft 138
will be rotated in a counter-clockwise direction so
as to tilt the mercury switch (80 and make con-
tact between its electrodes which are at the left
end of the mercury switch. The mercury switch
will stay in this position while the eam follower
arm 22d continues to follow out the contour of
both of the cam elements and until it eventually
drops off the cam element 84d whereupon the
mercury switch will be returned to the position
shown in the drawings. - As previously described,
the relative duration of times during which the
mercury switch is open and closed may be ad-
justed by manually adjusting the positions of the
cam elements 94d and. 98d relatively to each
other. Obviously, by manually turning the knob
144d the drum {53 and ratchet wheel 88d may be
adjusted to any desired position, it being possible
of course to manually actuate the mercury switch
in this manner.
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From the foregoing descriptions of the various ‘

embodiments of my invention it will be seen by
those skilled in the art that I have provided a
novel and improved clock and various timing ar-
rangements employing it. My improved gear
train is advantageous in that it employs only a
very small number of parts and is very compact

70
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but yet providing a very great reduction in speed.
For these reasons, by employing my invention a
very compact and inexpensive clock may be manu-
factured and instruments employing timing
mechanisms may be bullt very cheaply and in
very compact, neat and convenient forms. As
pointed out above, my invention is very flexible
in adaptation to thermostats or similar instru-
ments requiring clock mechanisms.

Various forms of my invention which have been
disclosed are representative of some of its species
and of applications to which it may be put.
Numerous other forms, variations and applica-
tions which are within the scope of the invention
may occur to those skilled in the art and there-
{fore my invention is not to be limited by my dis-
closure but only in accordance with the appended
claims.

I claim as my invention: '

1. In a time controlled thermostat in combina-
tion, a casing having a first portion adapted to
be mounted in a recess in a wall or the like, tim-
ing mechanism in said first portion, said casing
having a second portion in front of said first por-
tion, thermostatic means in said second portion,
means whereby said timing mechanism adjusts
said thermostatic means, said timing mechanism
including a reciprocatory meniber extending be-
tween said portions and rotatable means in the
second portion operable by said reciprocatory
member for adjusting the thermostat at prede-
termined times.

2. In & time controlled thermostat in combina-
tion, a casing having a portion adapted to be
mounted in & recess in a wall or the like, timing
mechanism in said portion, said timing mecha-
nism including speed reduction means comprising
a first rotatable member, a second rotatable mem-
ber, said first member being reciprocatable longi-
tudinally of its axis, means for rotating said mem-
bers at different speeds, means associated with
said members whereby rotation of said members
relatively to each other reciprocates said first
member back and forth in the direction of its
axis, an operating member connected with said
first member, 3aid casing having another portion
in front of said first portion, manuaily adjustable
thermostatic means in said other portions, means
whereby said operating member also adjusts said
thermostatis means, and manual means for ad-
Justing said thermostatic means, said manual
means comprising two rotatable elements having
cam surfaces, and an adjusting lever, said ro-
tatable elements and adjusting lever being so
relatively juxtaposed that the end of the adjust-
ing lever lies in the position wherein it may be
adjusted from contact with one cam surface into
contact with the other cam surface,

3. In a device of the character described, in
combination, a base, a thermostat adjustably
mounted on said base, control means actuated
by said thermostat, said control means being
moved between active and inactive positions by
said thermostat, a movable arm for adjusting
said thermostat, a pair of manual adjustment
members for limiting the movement of said arm
to determine two adjustment settings for said
thermostat, a cam for moving said arm from one
setting to the other ai predetermined times, time
indicating means moved concurrently with said
cam, and a compact motor driven time means
for driving said cam and indicating means com-
prising, a first rotatable member, a second ro-
tatable member, said first rotatable member being
reciprocatable longitudinally of its axis, gear
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means for rotating said members at different
speeds, means assoclated with said members
whereby rotation of said members relatively to
each other reciprocates sald first member back
and forth in the direction of its axis, and a mo-
tion takeoff therefrom connected with said cam
and indicating means.

. 4. In a time controlled condition responsive de-
vice, in combination, a casing having a first and
second portion, a timing mechanism including a
reciprocating member located in said first por-
tion, a second portion in said casing located in
front of said first portion, a rotatable operating
member located in said second portion operably
connected to said reciprocating member, an ad-
Jjustable . condition responsive means located in
sald second portion for controlling the condi-
tion in the space where said device is located at
selected different condition values for selected
consecutive periods of time, first manually ad-
Justeble means for determining the condition
value during each of said consecutive periods of
time, second manusally adjustable means for de-
termining the duration of each of said consecutive
time periods, said second manually adjustable
means comprising a pair of adjustable cams ro-
tatably controlled by said operating member, and
an adjusting lever aflixed to said condition re-
sponsive means and being movable by said sec-
ond manually adjustable means between a first
and second value determined by said first man-
ually adjustable means.

5. In a time controlled condition responsive
device, in combination, a timing mechanism in-
cluding a "reciprocating portion operably con-
nected to a rotatable driven member, an adjust-
able condition responsive means for controlling
the condition in the space where sald device is
located at selected consecutive condition values
during selected consecutive periods of time, a
first pair of manually rotatable members for se-
lectively indicating the desired condition wvalue
during each of two consecutive time periods, said
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members having cam surfaces, a second pair of
manually rotatable members having cam sur-
{aces cooperable with each other and with said
rotatable driven member for determining the du-
ration of each consecutive time period, an ad-
Justing lever affixed to said condition responsive
means cooperable with the cam surfaces of said
first manually adjustable members for adjusting -
the condition responsive means to the consecu-
tive condition values, and said adjusting lever

-cooperating with said second manually adjustable

members to move said condition responsive means
to a position representing one condition value at
the commencement of one time period.

6. In a time controlled condition responsive
device, in combination, a timing mechanism in-
cluding a reciprocating portion operably connect-
ed to a rotatable driven member, an adjustable
condition responsive means for controlling the
condition in the space where said device is located
at selected consecutive condition values during
selected consecutive periods of time, a first pair
of manually rotatable members for selectively in-
dicating the desired condition value during each
of two consecutive time periods, a second pair of
manually rotatable members having cam surfaces
cooperable with each other and with said rotat-
able driven member for determining the duration
of each consecutive time period, an adjusting le-
ver cooperating -with sald condition responsive
means and cooperable with the first of said man-
ually adjustable members for adjusting the con-
dition responsive means to consecutive condition
values, sald lever cooperating with the second of
said manually adjustable members to move said
condition responsive means to a position repre-
senting one condition value at the commence-
ment of one time period, and resilient means co-
operating with said lever to move said condition

40 responsive means to a position representing a

second condition value st the termination of said
first time period.
' JOHN L. HARRIS,




