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My invention relates to cyclometer type clocks, 
and in particular to such improvements therein 
as to make this type of clock commercially prac 
ticable. The arrangement is such that a uni 

5 versal calendar may be combined therewith 
Without interference or increasing the size of 
the device. 

Cyclometer clocks have long been proposed, 
but heretofore have not been made sufficiently 

Jo practicable to be adopted commercially to any 
appreciable extent. 
The present invention relates to improve 

ments in this type of clock which insure relia 
bility, low cost, compactness, ease of setting, 
quick advancement, and clear visibility of the 
time indications, and freedom from oiling and 
cleaning. The features of my invention which 
are believed to be novel and patentable Will be 
pointed out in the claims appended hereto. For 
a better understanding of my invention, refer 
ence is made to the accompanying drawings, 
showing in Fig. 1 a perspective front view of a 
cyclometer calendar clock built in accordance 
with my invention; Fig. 2 is a sectional side 
view through the casing showing the interior 
mechanism; Fig. 3 is a top view of the clock 
showing how the cover of the casing may be re 
moved to facilitate setting the time drums; Fig. 
4 is a development showing the arrangement 
of the hour, 10 minute and minute indications 
on the corresponding drums; Fig. 5 is a sec 
tional view through one of the numbered drums; 
Fig. 6 is a partially disassembled perspective 
view of the calendar setting features and their 
combination with the structure of the clock 
mechanism; and Fig. 7 is a perspective rear side 
view of the synchronous motor drive arrange 
ment and of the motor field controlled signal, 
the parts being spread apart for illustration 
purpOSeS. 

Referring first to Fig. 1, this shows the gen 
eral exterior appearance of the clock as equipped 
With the calendar arrangement. The front of 
the clock contains six windows numbered 10 to 
15, respectively. The upper group of Windows 
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10 to 13 expose clock indications, and the lower 
two Windows expose calendar indicatioias. Win 
dow 10 exposes the hour indications on a drum 
16 reading from 1 to 12 as shown in Fig. 4, and 
it will be explained that this drum is advanced 
in steps once per hour by an amount and in a 
direction to consecutively expose the correct 
hourly indications of the time of day. Window 
12 exposes the 10 minute indications on a drum 
17, and the minute indications on a drum 18, 5 

(58-125) 
The drum 17, which we may call the 10 min 

ute drum, has two consecutive sets of six indi 
cations, each reading from 0 to 5, and it Will 
be explained that this drum is advanced step 
by step by an amount and in the proper direc 
tion every 10 minutes to make a complete rota 
tion in two hours and to bring the consecutive 
indications thereon into view before the window 
to correctly indicate the 10 minute variations in 
time. By providing the two sets of indications 
on drum 17 they may be more advantageously 
spaced in comparison to the spacing of the indi 
cations on the other time drums than would 
otherwise be the case, and this also simplifies the 
drum advancing mechanism. The minute drum 
18 has ten indications, reading from 0 to 9, and 
this drum is advanced step by step each minute 
to make a complete revolution in ten minutes, 
bringing the indications thereon before the win 
dow. The three drums are numbered to rotate 
downward as viewed from the front, and the 
advancing arrangement is such that the num 
bers appearing in the Windows are in horizontal 
alignment. The time indication, as shown in 
Fig. 1 is 8:20, meaning twenty minutes after 
eight. The next change will produce the indica 
tion 8: 21, etc. 

Between the Windows 10 and 12 is a window 
11 in which is exposed a signal having two 
colors-for instance, red and white. This sig 
nal is controlled by the field of the synchronous 
motor which drives the clock. When energy is 
being supplied to the motor the signal part 
appearing in the window will normally be white, 
but if the power fails the signal will automati 
cally turn to red and it will stay red even 
though the power returns and the motor starts, 
until it is reset by hand as will be explained 
later. This signal thus serves to indicate fail 
ures in the Source of Supply and thus gives no 
tice that the clock may need correction. The 
signal window is so placed between the hour and 
minute indications as to serve as the custo 
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mary separation mark which is used between 
the hour and minute indications when time is 
indicated in this fashion. 
The window 13 exposes a Small Sector of a 

continuously and uniformly rotating seconds dial 
19 graduated from 0 to 60 and Which rotates in 
a direction to read up Scale, i. e., the indications 
which appear in this window appear in the order 
5-10-15, instead of 15-10-5. This dial is 
graduated clockwise and therefore rotates coun 
ter-clockwise and makes one revolution per min 
te, From the above it will appear that when 
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a person glances at this clock the exact time 
to the Second will be clearly exposed to view. 
The manner in which the time is indicated by 
this clock makes it useful for the exact timing of 
short operations or processes, as, for example, 
by a physician in taking the pulse rate of a patient. 
The calendar features are not operated from 

the clock motor, and may be omitted when de 
sired. The features regarding the calendar 
which are here considered patentable relate to 
the manner in which the calendar is structurally 
combined with the clock to make a compact as 
Sembly without interference, while permitting 
the adjustable parts of the calendar to be reset 
from the back of the clock. 
Window 14 exposes a portion of a rotatable 

dial 20 on which there is printed the names of 
the months and the normal number of days in 
the month, as shown in Fig. 1. Window 15 ex 
poses a fixed plate 21 on which there is inscribed 
in their proper order the letters indicating the 
Seven days of the week, and a horizontally ad 
justable calendar plate 22 of the universal type 
having the numbered days of the month so ar 
ranged that by horizontal adjustment of plate 
22 with respect to the week day plate 21 any 
desired calendar combination may be obtained. 
An important feature of the clock relates to 

the manner of setting the time drums. It will 
be appreciated that the simplest way to set these 
drums is to set each individually until the cor 
rect time appears in the windows 10 and 12. 
To avoid the use of three sets of setting mecha 
nisms, I have arranged the casing so that the 
top 23 may be lifted or removed as shown in 
Fig. 3. This exposes the top portion of the 
three time drums 16, 17 and 18, so that setting 
is simply accomplished by individually rotating 
the drums in a forward direction with the fin 
gers until the correct setting appears in the 
windows 10 and 12. The advancing mechanism 
between the time motor and drums is located 
beneath and to the rear of the drums and is oth 
erwise arranged to permit this manual setting 
without interference, and hence complicated set 
ting devices extending to the exterior of the cas 
ing are unnecessary. The cover or door is held 
Snugly in place by a spring catch 24 at the front 
edge and a pair of extensions 25 integral with 
the cover which fit into holes 26 in the rear top 
portion of the main body of the casing. The 
extensions 25 and holes 26 serve as hinges for 
the cover and after opening the cover may be 
lifted off entirely if desired, although this is 
unnecessary to gain access to the drums. The 
indications are preferably illuminated by a 
Small low voltage lamp 27 energized from the 
motor field, and access to this lamp may be had 
through the top door opening. 

All of the windows are covered by a single 
pane of glass 28, which rests against the inside 
front cover of the casing 29, in which the various 
window openings are cut, as best shown in Fig. 2. 

Extending through the rear cover 30 of the 
Casing is a member 31 for Setting the Signal ap 
pearing in Window 11, a shaft 32 for setting the 
name of the month dial 20, and a shaft 33 for 
setting the calendar plate 22. When the thumb 
nuts on the rear ends of shafts 22 and 33 are re 
moved, the rear cover may be removed and the 
entire internal clock structure removed as a 
unit from the rear of the casing. 
The assembly and manner of operation of the 

internal mechanism may best be seen from FigS. 
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2, 6 and 7. Two side plates, one of which is 
Shown at 34 in Figs. 2 and 6, and a connecting 
front plate 35 support the clock mechanism. A 
large part of this supporting structure is re 
moved or cut away in Fig. 6 to better expose the 
mechanism itself. The drums 16, 17 and 18 are 
rotatively mounted on a stationary shaft 36 
which extends between and is fastened to the 
side plates, one of which is shown at 34. To 
each drum is secured its operating ratchet wheel. 
Thus, drum 16 has a ratchet wheel 37, drum 17 
a ratchet wheel 33, and drum 18 a ratchet wheel 
39. Between each drum and its ratchet wheel 
there is a reduced diameter portion 40 (see par 
ticularly Fig. 5 for the preferred form of con 
struction). In Fig. 7 the parts are spread apart 
horizontally for the purposes of illustration, and 
the hub portions appear wider than they actually 
are. The space between a drum and its ratchet 
provides a space for guiding a finger 41. Each 
finger 41 is secured to a positioning and retain 
ing pawl 42 for the ratchet wheel, and these 
pawls are individually pivoted on Stationary 
shaft 43 extending between the side plates paral 
lel to shaft 36, and these retaining pawls are 
lightly urged toward the ratchet wheels on which 
they rest by springs 44 fastened to the bottoms of 
the pawls 42 and retained under slight tension 
by having their rear ends rest against the inner 
side of a bar 45 extending between the clock 
plates parallel to shafts 36 and 43. For ease in 
assembly, the retaining pawls 42 are notched on 
the front sides to fit the shaft 43, and conse 
quently these pawls may be inserted in place 
after the drums and rods 43 and 45 have been 
assembled. The pressure of springs 44 is such 
as to retain pawls 42 in place with the shaft 43 
resting in the bottoms of the notches. The fin 
gers 41, which are inserted between a ratchet 
wheel and its drum, retain the upper portions of 
the pawls in alignment with their respective 
ratchet wheels. 

It will be noted that the length of the teeth 
on the retaining pawls, measured in a circum 
ferential direction, is the same as the Spacing 
between the adjacent rear and front portions of 
the teeth in the ratchet wheels. These pawls are 
so shaped to prevent backward rotation and re 
sist forward rotation of the ratchet wheels and 
the drums to which the ratchet wheels are fas 
tened, and serve to exactly position the rotative. 
positions of the drums in any one of a plurality 
of different positions corresponding to the num 
ber of teeth in the ratchet wheels. These posi 
tions are such as to exactly align the numbers 
on the drums in their respective windows. 
When a drum is rotatively urged forward, 

either by the fingers, as in setting, or by the 
advancing mechanism yet to be described, the 
retaining pawl 42 and the brake finger 41 are 
lifted against the spring tension at 44 and allow 
the drum to rotate. 
The means for normally advancing the drums 

comprises the three advancing pawls 46, 47 and 
48 carried by a light framework consisting of 
the two end pieces 49 and 50 and connecting 
hal's 51 and 52. This framework is pivoted to 
the stationary shaft 43, and the strip 53 integral 
with the three advancing pawls is pivoted at the 
top portion of this framework about bar 52. A 
self-starting synchronous motor 54 rotates a can 
55 one revolution per minute in the direction 
indicated by the arrow. A pin 56 on the pawl 
advancing framework carries a roller 86 which 
rides on the cam Surface and reciprocates the 
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framework and advancing pawls to the extent 
necessary to advance the drums a distance of 
One ratchet. tooth at a time. A light spring 59 
maintains, the Cam follower in contact with the 
cam and Serves to retract the advancing pawls 
as permitted by the position of the cam. The 
ratchet wheels 37 and 38 for advancing the hour 
and 10 minute drums each have twelve teeth, 
While ratchet Wheel 39 for the minute drum has 
ten teeth, corresponding in each case to the 
number of Spaced indications on said drums. 
The ratchet wheels have different diameters, 
Wheel 37 being the Smallest and wheel 39 the 
largest, as best shown in Fig. 2. Only one of 
the steps or depressions between the teeth in 
the larger ratchet wheel 39 is cut deep enough 
for the unitary advancing pawl structure to drop 
down far enough to engage in advancing rela 
tion. With the teath in thc Smaller ratchet wheels, 
and Only two diametrically opposite steps or de 
pressions in the intermediate size ratchet wheel 
38 ar3 cut deep enough for the advancing pawl 
47 to engage in advancing relation with the small 
ratchet wheel 37. These more deeply cut places 
in ratchet wheels 38 and 39 are shown in align 
ment at the top in Fig. 2, and wheel 38 has an 
other deeply cut notch diametrically opposite 
this point. When the pawl 48 engages in any one 
of the shallow notches in its ratchet wheel, the 
paws 46 and 47 ride over the teeth in their 
ratchet wheels without engaging. Due to this 
arrangement it will be evident that the 10 min 
ute drum 17 will only be advanced one notch 
for each revolution of the minute drum 18, or 
every ten minutes, and that the hour drum 16 
will only be advanced a notch for each half 
revolution of the 10 minute drum 17, or every 
hour. The throw of the advancing pawls is 
slightly greater than that neecssary to advance 
the ten tooth wheel 39 one notch at a time. The 
position of the retaining pawl 42 for the larger 
ten-toothed ratchet wheel 39 is such that it en 
gages slightly lower down on its ratchet wheel 
than for the other two retaining pawls on the 
Smaller twelve-tooth ratchet wheels 37 and 38, 
and as a result When the two or the three wheels 
are advanced together, the advancing pawl for 
the larger wheel engages first and advances its 
wheel to minus is of a revolution before the other 
Wheel or wheels are advanced with it. In this 
Way it is possible to Simultaneously advance the 
minute wheel to revoluticn and one or both of 
the other wheels revolution by, the desired exact amount by the same advancing mecha 
nism. This explains the main reason why it is 
desirable to have two sets of numbers on the 13 
minute drum in order that the distance it is ad 
Vanced is the Same as the hour drum and not 
greatly different from the minute drum. It will 
be evident that some other more complicated 
mechanism. Would be required if it were neces 
Sary to advance the 10 minute drum 4 revolu 
tion every 10 minutes. 
As a result of the arrangement described, the 

minute drum is advanced one step or revolu 

vanced to revolution every 10 minutes, and the 
hour drum ' revolution every hour, and their 
indications are exactly positioned in the win 
dioWS. Only a single cam and unitary advanc 
ing pawl arrangement is required. 

It will be noted that the rise in cam 55 is 
nearly radial and that the cam rotates in a 
direction to cause the can follower to ride up 
Ward over the rise. It differs from the most 

3 
usual cam arrangement, where the rise is grad 
ual and the drop or step is abrupt. Here the 
rise is abrupt and the drop gradual. This means 
that the advancing of a drum from one indica 
tion to the next is very quick and that even the 
minute drum remains stationary for the greater 
portion of the minute interval between advanc 
ing operations while the pawls are being slowly 
retracted. The advancing mechanism and the 
drums themselves are made as light as possi 
ble in order to reduce inertia effects in start 
ing and stopping to a minimum. This reduces 
wear and noise. Suitable provisions are pro 
vided to prevent the drums and pawls from 
sliding axially on their shafts. 
The synchronous motor 54 may be of the type 

described in United States Letters Patent No. 
1,495,936, May 27, 1934, Warren, assigned to 
the same assignee as the present invention. 
Such a motor has an inclosed gear Casing 60 
containing gears for reducing the motor speed 
to one revolution per minute, and gives ample 
torque to operate the clock mechanism described 
without falling out of Synchronism. 
The second dial is driven from the same 

motor through a 1 to 1 ratio gear train con 
prising gears 61, 62, 63 and 64. Gears 63 and 
64 are on the front side of plate 35, as shown 
in Fig. 2. Gear 62 extends through a slit in 
plate 35 and meshes with gear 63 at right angles. 
Gear 64 with the second disc 19 Secured to its 
forward end rotates on a hub 65. When the 
parts are assembled, the Zero graduation point 
on th2 second dial 19 is positioned opposite 
window 13 when the cam 65 is positioned to 
just finish advancing the minute drum So that 
the beginning and ending of a minute as indi 
cated on the second dial will coincide with the 
quick advancement of the minute drum. 

It will be apparent by following through the 
directions of rotation of the gears, the Sec 
ond dial will rotate in a direction opposite to 
that in which it is graduated, so that the Sec 
onds may be read off dial 19 as they accumu 
late during each minute. If it is desired, the 
retaining pawl 42 for the minute ratchet wheel 
39 may be allowed to drop into its positioning 
notch between the teeth with a slight click, to 
give an audible indication of the passing of each 
minute at substantially the instant the 0 indi 
cation on the second dial passes the Center of 
the window 13, thus audibly marking the begin 
ning and ending of each minute. This may be 
desirable for clocks used in laboratories or phy 
sicians' offices, as it will assist in timing short 
operations without necessarily watching the 
clock. This click may b2 emphasized Or re 
duced by properly shaping the retaining pawl 
and adjusting the tension of the Spring 44, and 
if desired the retaining pawl may be provided 
with a small resiliently mounted hammer which 
strikes against a small gong or tuning fork to 
strike the minutes or the hours. 
The signal which appears in the window 11 is 

best shown in Fig. 7. It comprises the red and 
tion every minute, the 10 minute drum is ad white signal plates 66 and 67, respectively, 

mounted on the forward end of an arm extend 
ing from a member 68 pivoted to the shaft 36 
between the hour and 10 minute drums. The 
nnenber 68 is preferably cut from a thin sheet 
of magnetic material having an integral finger 
69 extending downward in proximity to the 
field magnet of the Synchronous motor 54. The 
rear sector-shaped portion of member 68 nor 
mally overbalances the Weight of the signal arm 
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and rotates the red plate 66 upward in front 
of window 11 (Fig. 1), at which time the lower 
edge of sector 68 comes against a finger 70 on 
the setting member 31 and prevents further ro 
tation. When the field of motor 54 is ener 
gized, setting member 31, which extends through 
the real wall of the clock casing may be pulled 
back slightly to rotate the white signal 67 down 
Ward in front of window 1 and to bring arm 
69 into close proximity to the motor field, which 
holds the signal in this position until the motor 
is deenergized. A horizontal finger 71 cut from 
sector 68 now rests against the under Side of 
setting member 31 and helps position the sig 
nal in this position. The setting member is 
provided with a spring element 72 which rests 
against the inside wall of the casing as shown 
in Fig. 2 to bias member 31 forward when it is 
released after setting the signal. This removes 
finger 70 away from the lower edge of sector 
68, so that the signal is free to operate and in 
dicate red in case of a failure of the voltage sup 
ply to motor 54 and the magnetic release of the arm 69. 

When a calendar is combined with the clock, 
the month dial 20 is fastened on the forward end 
of hub 65 and the hub is made rotatable from 
shaft 32 through gears 73 and 74. Dial 20 is 
secured to the hub 65 by a screw 75, and is 
suitably spaced in front of the second disc 19 
to allow the latter to rotate freely. The month 
dial is of less diameter than the Second dial so 
that windows 14 and 13 in which these dials 
appear are concentrically arranged but without 
visual interference. By turning the shaft 32 
from the rear of the clock any one of the twelve 
months of the year may be indicated in window 4. 
The remainder of the calendar is supported 

in a framework 76 which in turn is supported 
from the front portion of the clock-holding 
structure by bolts passing through suitable spac 
ing collars, one of which is shown at 7, outside 
the periphery of the second dial 19. The frame 
work 6 for the calendar may be thus supported 
at its four corners as indicated in Fig. 2. The 
top and bottom of framework 76 is provided with 
horizontal guides, the top one comprising the 
plate 21 on which letters indicating the days of 
the Week appear. The lower guide is indicated 
at 8. Inserted between these guides is the 
horizontally adjustable date plate 22. The lower 
portion of this plate contains a horizontal open 
ing having a gear rack 79 cut in its lower edge. 
Meshing with this rack is a gear wheel 80 
Secured to shaft 33 extending to the rear of 
the clock and by which plate 22 may be adjusted 
horizontally. Data for a universal calendar are 
marked on this plate, and all necessary monthly 
calendar combinations may be made to appear 
in the window 15. The calendar will be changed 
by hand once a month to expose the correct 
current calendar indications. 
Whether the calendar is included or not, I 

prefer to provide resilient members, indicated 
at 81, extending from the front portion of the 
removable clock work assembly on both sides 
of the clock and near the top and bottom, which, 
when the clock assembly is inserted into the 
casing, will press against the inside of the glass 
window pane 28 to resiliently hold the glass 
snugly against the inside front wall of the casing 
and keep out dust. No additional glass retaining 
means is then necessary, and the various indi 
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cations are brought close to their respective 
windows. The arrangement is such that when 
the rear cover is fastened in place additional 
securing means are not needed to hold the clock 
mechanism firmly in its casing. 

Detail modifications not inconsistent with the 
foregoing description and employing the novel 
principles of my invention are intended to be in 
cluded within the scope of the appended claims. 
What I claim as new and desire to Secure 

by Letters Patent of the United States is: 
1. A cyclometer clock and casing therefor, 

said casing containing two longitudinally aligned 
windows, an hour indicating drum rotatively 
mounted in said casing back of one of said 
windows, minute indicating drums rotatively 
mounted in said casing back of the other of 
said windows, a synchronous motor in said cas 
ing for effecting rotation of said drums to dis 
play the correct time of day in said windows 
when the motor is normally energized, a signal 
device for indicating that the motor has been 
deenergized and that therefore the drums may 
need resetting, and a third window in said 
casing for displaying said signal, said last men 
tioned window being positioned between the first 
two mentioned windows and serving as a Separa 
tion mark to set apart the hour and minute indications displayed. 

2. A cyclometer type clock and casing there 
for, three horizontally aligned windows in said 
casing, means in said casing for exposing hour 
indications in the left-hand window and for 
exposing minute indications in the right-hand 
window, a synchronous electric motor for moving 
the hour and minute exposing means past their 
windows to indicate the time of day when the 
motor is normally energized, a signal in Said 
casing having two display positions in the cen 
tral window, and means subject to the control 
of said motor when energized to cause said 
signal to move from one display position to the 
other display position when said motor is de energized. 

3. A cyclometer type clock and casing there 
for, the casing having a pair of longitudinally 
aligned windows, means in said casing for ex 
posing the hour indications in one of said win 
dows and the minute indications in the other 
of Said windows, a self-starting synchronous elec 
tric motor in said casing for advancing said indi 
cation exposing means past said windows to 
indicate the time of day, a third window between 
the first mentioned windows, a signal device in 
Said casing having two different display posi 
tions in Said third window, means responsive to 
the field of the electric motor for retaining said 
signal in one display position when the motor 
is energized and the signal is moved to such 
position, means for automatically moving said 
signal to the other display position when the 
motor is deemergized, and manual means oper 
ated from the exterior of the casing for moving 
the signal from the last mentioned to the first mentioned position. 

4. In a cyclometer clock, a plurality of time 
indicating drums, a ratchet wheel for each drum, 
a single pawl member directly cooperating with 
the ratchet wheel on each drum for advancing 
said drums in steps to bring different time indi 
cations thereon into alignment to indicate the 
time of day, a cam for reciprocating the pawl 
member, a Synchronous motor for driving said 
cam at a uniform speed of one revolution per 
minute, said cam directly advancing said pawl 
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member and shaped to cause the advancing op 
eration of said pawl member to be completed in 
a few seconds by energy received directly from 
the synchronous motor, once for each complete 
rotation of said cam. 

5. In a cyclometer clock, a plurality of time 
indicating drums, a ratchet wheel for each drum, 
a single pawl member directly cooperating with 
the ratchet wheel on each drum for advancing 
Said drums in step and at different rates, a cam 
for advancing and retracting said pawl member, 
a Self-starting Synchronous motor for driving 
Said can at a uniform speed, said cam directly 
advancing Said pawl member and shaped to 
quickly advance and slowly retract the pawl 
member Once per minute, the pawl advancing 
Operation receiving its operating energy through 
Said can directly from said motor. 

6. A cyclometer clock comprising hour, ten 
minute and minute indicating drums rotatively 
mounted on the same axis, a ten-toothed ratchet 
wheel for advancing the minute drum, twelve 
toothed ratchet wheels for advancing the ten 
minute and hour drums, respectively, the wheel 
for the minute drum having a larger diameter 
and the wheel for the hour drum having a 
Smaller diameter than the wheel for the ten 
minute drum, an integral pawl member having 
three similar fingers for cooperation with the 
teeth on the three ratchet wheels, means for ad 
vancing and retracting said pawl member a 
Sufficient distance to advance the minute drum 
is revolution each minute, only one of the 
notches between the teeth in the minute ratchet 
wheel being cut deep enough to allow the pawl 
fingers to engage in advancing relation with the 
ten minute and hour ratchet wheels, and only 
two diametrically opposite notches in the ten 
minute ratchet wheel being cut deep enough 
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for a pawl finger to engage in advancing rela 
tion with the hour wheel, whereby said pawl 
member reciprocating to advance the minute 
drum is revolution per minute also advances the 
ten minute drum is revolution each tenth opera 
tion and the hour drum is revolution each 60th 
operation, and individual stop pawls for said 
ratchet wheels for definitely positioning the 
drums in their various relative positions. 

7. A cyclometer clock mechanism comprising 
hour, ten minute, and minute indicating drums, 
each provided with ratchet wheels and all ro 
tatively mounted on the same axis, the minute 
ratchet wheel having ten equally spaced teeth 
and the other ratchet wheels each having twelve 
equally Spaced teeth, an integral advancing pawl 
member having three similar fingers cooperat 
ing with the teeth in the three ratchet wheels, 
means for quickly advancing and slowly re 
tracting Said pawl member once per minute 
a Sufficient distance to advance the minute drum 
to revolution, the relation of the teeth and de 
pressions between the teeth in the three ratchet 
wheels with respect to the positions of the 
pawl fingers cooperating therewith being such 
that the minute wheel is advanced is revolution 
for each advancing operation, the ten minute 
wheel is advanced , revolution each 10th ad 
vancing operation, and the hour wheel is ad 
vanced is revolution each 60th advancing op 
eration of the pawl member, the pawl fingers 
riding over the teeth in the ten minute and 
hour ratchet wheels without engagement for 

5 

the remaining advancing operations in each 
case, and individual stop pawls for each ratchet 
wheel for limiting the rotative movements to 

S 
the amounts specified above and exactly posi 
tioning the corresponding drums in their dif 
ferent rotative positions. 

8. A cyclometer clock including a casing, hour, 
ten minute, and minute indicating drums ro 
tatively mounted in said casing on a common 
axis, horizontally aligned windoWS in Said cas 
ing for displaying individual indications on 
said drums, a self-starting synchronous motor 
having a terminal shaft operating at one revolu 
tion per minute, a cam and a gear on said shaft, 
an integral pawl member rocked by said cam 
and cooperating with ratchet teeth. On said 
dirums, to advance said drums in quick Steps, 
the hour drum is revolution every hour, the 
ten minute drum is revolution every ten min 
utes, and the minute drum is revolution every 
minute, to display the time of day in hour and 
minutes in Said windows, a disc having a pe 
ripheral side portion graduated in a continuous 
circular scale from zero to sixty Seconds rota 
tively mounted in said casing, a sector shaped 
window for displaying about 6 of said Scale, 
and means for connecting said disc in driving 
relation with the gear on the motor shaft So 
that the disc will be driven at the rate of one 
revolution per minute in a direction opposite 
to that in which its scale is graduated. 

9. A cyclometer clock and casing therefor, 
hour, ten minute, and minute time indicating 
drums rotatively mounted on a Connon aXIS 
in said casing, a pair of horizontally aligned 
windows for displaying hour and minute indi 
cations on said drums, a self-starting Synchro 
nous motor in said casing, a terminal shaft there 
for, a cam and gear on said shaft, a pawl and 
ratchet mechanism operated from said cam and 
operating upon said drums for advancing the 
same in quick steps, the hour drum 's rev 
olution per hour, the ten minute drum 's 
revolution every ten minutes, and the min 
ute drum is revolution every minute, to dis 
play the time of day in hours and minutes in 
said windows, a signal in said casing and a 
display window therefor located between the 
first mentioned windows and constituting a 
mark to set apart the hour and minute in 
dications displayed, said signal being controlled 
by said motor to indicate its stoppage by rea 
son of its having been deemergized, a disc hav 
ing a peripheral side portion graduated in a 
continuous circular scale from Zero to Sixty-Sec 
onds, rotatively mounted in said casing, a sector 
shaped window for displaying a limited portion 
of said scale, and means for connecting Said 
disc in driving relation with the gear on the 
motor shaft so that the disc will be driven at 
the rate of one revolution per minute in a direc 
tion opposite to that in which its Scale is grad 
uated and so that the end portions of its scale 
will be displayed in synchronism with the ad 
vance of the minute drum. 

10. A cyclometer calendar clock and casing 
therefor comprising hour, ten minute, and min 
ute time indicating drums mounted upon a hor 
izontal axis in the upper portion of Said casing, 
windows in the upper front wall of Said Casing 
for displaying indications on said drums to indi 
cate the time of day in hours and minutes, a 
constant speed motor located in said casing be 
neath said drums, a cam driven by the motor, 
a pawl and ratchet mechanism connected be 
tween said cam and drums and extending to 
the rear of said drums for advancing the drums 
in steps at the proper times and in the proper 
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6 199,241 
amounts to cause the correct time of day to 
be displayed thereby, a disc rotatively mounted 
in parallel spaced relation to the front wall of 
said casing beneath the aforementioned win 
dows, said disc having a graduated sixty sec 
ond scale in a circle on the front peripheral 
portion, a sector shaped window in the casing 
opposite the upper portion of said Scale, geair 
ing between the notor and disc for driving the 
latter at One revolution per minute, a smaller 
disc mounted parallel to, in front of, and on , 
the same axis as the second disc, said Smaller 

disc having the months of the year indicated 
about its front peripheral portion and compris 
ing a part of a universal calendar, a window 
in the front wall of the casing beneath the sec 
tor shaped window for displaying the upper 
month indication on the Smaller disc, and a 
Shaft extending to the rear to which Said Sna 
ler disc is secured for rotatively adjusting the 
Same, said shaft Serving as a hub bearing for 
the seconds disc. 

EDGAR BOURQUIN. 10 
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