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1. 
(C. 73-6) 

The present invention relates in general to 
Watch regulating apparatus, more in particular 
to apparatus for use in watch factories for regu 
lating Small Wrist watches, and the object of the 
invention is a new and improved apparatus of 
this character. 
According to the present practice in the manu 

facture of Watches they are wound and set to the 
correct time and are inspected after twenty-four 
hours to note the gain or loss, if any. The allow 
able error Will depend on the grade of watch, but 
for good and better quality watches is not greater 
than One minute per day. The watches are 
usually tested in different positions, twenty-four 
hours in each position, and if a. Watch shows a 
gain or loSS of more than one minute on any test 
it is regulated to correct its rate. Closer regula 
tion may of course be required. - 

t Will be seen that the inspection of watches, 
according to the above practice, involves accurate 
Setting and accurate reading of the time shown 
after each twenty-four hour running period. 
ihis is difficult to accomplish, particularly so in 
the case of Small ladies' Wrist Watches having 
Square or rectangular dials. Errors of Several 
minutes may easily occur in the Setting Or read 
ing of such Watches, rendering the practice un 
reliable and in Ore Or less unsatisfactory. 
The invention is directed Specifically to the 

problem indicated in the foregoing and provides 
means whereby the time shown by any Small 
watch of the type referred to may be read quickly 
and accurately. This is accomplished by the aid 
of an Optical Systern by means of Which an en 
larged image of the Watch dial and hands may 
be projected on to the face of a standard clock. 
Means is provided for Orienting the image of the 
Watch dial with the clock dial and for aligning 
the image of a hand of the Watch. With the corre 
sponding hand Of the clock. 
A special feature of the invention resides in 

the provision of printing mechanism for record 
ing on a card the number of minutes a Watch 
is fast or slow. This mechanism includes a type 
wheel which is set responsive to alignment of 
the image of the minute hand of the Watch with 
the minute hand of the clock. 
The invention will be described more in detail 

in the following specification, reference being 
had to the accompanying drawing, in which 

Fig. 1 is a front view of a machine embodying 
the invention; 

Fig. 2 is a top view of the machine, with the 
cover or housing broken a Way to show partS be 
neath; 
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Fig. 3 is a vertical section on the line 3-3, 

Fig. 1; 
Fig. 4 is a partial view of the type wheel, as 

seen from below; 
Fig. 5 is a top view of the watch Support and 

rotatable table; - 
Fig.6 shows a card with typical records printed 

thereon; 
Fig. 7 shows a cylindrical block used in adjust 

iing the optical Systein; and 
Fig. 8 is a diagrammatic circuit drawing. 
Referring to the drawings, the various parts of 

the machine are mounted on a hollow Wooden 
base comprising the top (, bottom and sides 
2 and 3. he rear of the base may be open 
While the front is closed by the two short Wood 
pieces is and 5 and the metal plate 6. This 
plate is removable for inspection and repair of 
the printing machanism. 

It Will be convenient to first describe the air 
rangement for supporting a watch while the time 
shown thereby is being read with the aid of the 
optical system. This arrangement includes a 
heavy metal plate 28 which is secured to the top 

of the base by means of three screWS such as 
2. The plate 2 has a central opening therein 
in which the sleeve 22 is received With a press fit. 
The sleeve 22 extends through an opening 23 in 
the top and provides a bearing for the short 
vertical shaft 24. The circular table 25 is Se 
cured to the upper end of shaft 24 by means of 
the machine screw 26 while at its lower end the 
shaft carries the type wheel 29, which is clamped 
against a shoulder on the shaft by means of the 
nut 28. This assembly comprising the shaft 24, 
table 25, and type wheel 29 is supported on the 
plate 20 by a ball bearing indicated at 27, located 
in a recess in table 25. 

A. Watch Or, timepiece to be tested. Such as in 
dicated at 32 is supported on the table 25 by 
means of a relatively massive metal disc 39. A 
recess in the upper face of disc 38 contains a lay 
er 3 of soft rubber or similar material on which 
the Watch 32 is directly supported. The upper 
face of the table 25 and the botton Of the disc 3) 
are smooth and polished so that the disc 30 can 
be easily moved Over the surface of the table 
in any direction. 
The table 25 is normally locked against rota 

tion by means of a spring pressed pin 35 which 
is mounted in a recess in plate 29 and extends 
upWard into a hole drilled in the table 25. This 
hole extends through the table and is provided 
With a manually operable pin 36 which may be 
depressed by the button 37 the right amount 
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to force pin 35 entirely out of table 25 without, 
however, itself entering the hole in the plate 20. 
It will be clear that such depression of the pin 
36 is effective to unlock the table 25 and free it 
for rotation. 
In addition to the type wheel 29 the printing 

mechanism includes the rubber faced platen 40, 
operated by the core 42 of the solenoid 4t, and 
a ribbon 52. The Solenoid is supported on the 
bridge member 43, in the form of a square bar, 
which is attached to the lower side of the top 8 
of the base by means of the tubular spaces 44 
and 45 and Screws 46 and 4. The ribbon 52 
is carried on the Spool 48 and another spool lo 
cated behind plate 6, Fig. 1, and in the vicinity 
of the platen 40 is supported close to the type 
Wheel 29 by the Supports 50 and 5. These Sup 
ports are fastened to the bridge member 43 by 
means of ScreWS as shown in the case of support. 
50 in Fig. 3. The ratchet wheel 49 is connected 
to the Spool 48 by a Worm gear and forms part 
of a mechanism for advancing the ribbon grad 
ually during the operation of the printing mech 
anism by the Solenoid 4. This ribbon advanc 
ing mechanism is old and consequently it has not 
been considered necessary to show all the details. 
The Small L-shaped member 53 is fastened 

in a receSS in the front edge of the top G of the 
base and projects downward and inwardly to 
Ward the edge of the type wheel 29. Member 
53 is part of the printing mechanism and carries 
one type in the form of a triangle for printing 
a reference mark, 

Fig. 4 shows the member 53 and part of the 
type wheel 29 as seen from below. The type 
wheel is shown in normal position, that is, the 
position it has When the rotatable table 25 is 
locked. In this position of the type wheel the 
Zero on the Scale is opposite the triangular ref 
erence type 54 on the fixed member 53. The 
Scale on the type wheel is continuous, extending 
all around the periphery of the wheel. It is 
divided into two sections each encompassing an 
arc of 180 degrees and each comprising 30 main 
or minutes divisionS. The divisions in the right 
hand section are numbered -1, -2, -3, etc., to 
-29 While the divisions in the other Section are 
numbered --1, --2, --3, etc., to --29. The num 
ber 30 is common to both series and is opposite 
the digit 0 on the Scale. Each minutes division 
has four Sub-divisions which in terms of time 
units are 15 Seconds divisions. 
The reference character 57 indicates a shelf 

extending for Ward from the plate 6. Just above 
the shelf and in alignment with the platen 40 
there is a slot 55 through which a card 56, rest 
ing on shelf 57, may be pushed to printing posi 
tion. A card Such as 56 with several time rec 
ords printed thereon is shown in Fig. 6 and will 
be referred to in the explanation of the operation 
of the machine. 
The table 25 and Watch Support 30 are enclosed 

in an open front housing which also serves to 
Support parts of the optical System. This hous 
ing is preferably made of Sheet metal and com 
prises the sides 60 and 6, formed integrally 
with the top 62, and the partition 63. The sides 
60 and 6 are provided with feet 64 and 65 which 
rest on the top O and are fastened thereto by 
means of screws. The sides 60 and 6 and the 
top 62 are reinforced by an inwardly extending 
flange 66 in front and by a similar-flange: 67 in 
the rear. The partition 63 has a curved recess 
68 to provide room for the plate 20 and table 25. 
To the rear of the housing just described is 
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4. 
another housing comprising the sides 70 and 7, 
the rounded top or hood 15 and the back plate 
72. Sides 70 and T may be formed integrally 
with the hood 75 and are provided with feet T3 
and is which rest on the top 0, as seen in Fig. 2. 
The side 7 has an in Wardly extending flange 
76, Fig. 3, which is secured to the flange 67 of 
the side 6?. Side TO has a similar flange by 
means of which it is fastened to the side 60. At 
the rear, flanges such as 77 and 78 are provided 
for attachment of the back plate 72. 
The reference character 80 indicates a pro 

jector, details of which are not shown, but which 
may be of any suitable type. The projector 
shown herein is a Koda slide Projector, Model A, 
manufactured by the Eastman Kodak Company. 
It comprises a lamp, a reflector, a pair of con 
densing lenses and a heat absorbing glass, all 
contained in the main housing 80, and a mirror 
and projection lens holder which is substituted 
for the projection lens holder furnished with 
the instrument. The mirror and projection lens 
holder is adjustable and comprises the tube. 8 
and the tube 82 extending at right angles to 
tube 8. The projection lens 84 is mounted at 
the end of tube 82. The mirror is not shown, 
but is Supported on the end cap 83 at the inter 
section of the axes of tubes 8 and 82. It will 
be understood that the tube 8 extends through 
a Suitable opening in the partition 63. 
The projector above described is arranged to 

project a powerful beam of light on to the watch 
support 30. The beam should be adjusted to 
illuminate an area. Somewhat larger than the 
Watches which are to be inspected or regulated 
With the aid of the machine and located Sub 
stantially concentric with the rotational axis of 
the table 25. 
The reference character 85, Fig. 2, indicates 

another projector which may be the same as the 
one just described. Both projectors are Sup 
ported on a shelf 86, Fig. 3, which in turn is 
supported on the top O of the base by means of 
legs Such as 8. The projector 85 projects a 
beam of light on to the same area of the Watch 
support as the projector 80, as can be seen clearly 
from Fig. 1. 
The standard clock or standard timepiece is 

shown in FigS. 1 and 2 and comprises the clock 
face or dial 90, the case 93, minutes hand 9, 
and Seconds hand 92. The dial 90 is Secured to 
the back plate 2 and the case 93 extends to the 
rear through an opening in the back plate. The 
clock movement contained in the case 93 includes 
a Synchronous motor. It is driven by a stand 
ard frequency generator which supplies alter 
nating current of constant frequency, so that 
the clock keepS Correct time. A cord and plug 
94 affords means for connecting the clock to 
the generator. A Suitable standard frequency 
generator is shown in the U. S. patent to Gibbs 
et al. No. 2,304,813. 
The optical system by means of which the 

image of a watch is formed on the dial 9 of 
the standard clock Will now be described briefly. 
It includes a barrel 95 mounted on the top mem 
ber 62 of the front housing and a lens holder S6 
carrying a pair of lenses the axis of which is in 
vertical alignment With the rotational axis of the 
table 25. The lens holder is adjustable for focus 
ing purposes by means of the rod 97 which ex 
tends through the inclined slot 98 and is con 
nected to the lens holder 96 inside the barrel 95. 
The optical System also includes the mirrors 

00, ei, and 02. The mirror OO is mounted in 
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a frame f3, which as a pivotal connection at 05. 
with the bracket 88 mounted on the top hous 
ing member 62. Another bracket 96, also 
mounted on member $2, carries the Spring (3. 
and the threaded adjusting rod (8 having the 
knurled head S. The spring 8 rotates the 
mirror frarie in a counter-clockwise direction, 
Fig. 2, on the pivot 5, responsive to backing off 
the adjusting rod. Turning the adjusting rod in 
rotates the mirror frame in a clockwise direction. 
This arrangement provides for a few degrees of 
rotation of the frame, which is all that is neces 
Sary. 
The mirrors and 92 are mounted in the 

frame which in turn is mounted partly on 
the top housing member 62 and partly on the 
forwardly extending shelf meinber . The lat 
ter functions as an eye shade and is attached to 
member 62 at the flange 88 as seen in Fig. 3. The 
frane f8 is spaced away from members 62 and 

by three springs 4, 5, and it. At the 
rear, the frare is held down against spring 
and 5, which are under compression, by the 
two machine screws 2 and 3 which pass 
through housing raember 62 and the frame. and 
are provided With nuts as shown. Yi front, an 
adjusting member 8 is provided, having a 
knurled head 3 and an extension 8 which 
passes through the shelf meinber and the 
frame 2, and is threaded into the nut 20. This 
nut may be solidered to the frame to prevent turn 
ing when the reimber 8 is adjusted. 
The mirror frames are made adjustable so that 

the image of a point on the rotational axis of 
the table 25 may be exactly aligned with the 
center shaft of the standard clock. For this 
purpose a small hole is drilled in the screw 26, 
Fig. 3, on the rotational axis of the table and a 
small cylindrical block 2, Fig. 7, is provided. 
The use of this block 2 will be explained 
shortly. 
The reference character 25 indicates a small 

motor for driving a fan to circulate air through 
the rear housing and past the projectors 80 
and 85. 

In Figs. 2 and 8 the reference character S3 
indicates a plug for connecting to any convenient 
A. C. outlet to supply current to the machine. 
The reference character 26 indicates the main 
Switch while 27 indicates a push button for 
operating the printing solenoid . This switch 
and push button are shown in Figs. 1 and 8. The 
latter figure also shows an auto transformer 28 
for supplying current at the proper voltage to 
the lamps 83' and 33' of the projectors 39 and 85, 
a, rectifier 28, a resistor 33 (about 2500 ohms) 
and conderasers 3G and 3. 
may have a capacity of about 8 micro-farads and 
condensel 3: a capacity of about 120 micro 
faradis, depending on the power required to effec 
tively energize solenoid 3. The auto-trans 

The condenser 33 
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conveniently be assembled in the hollow base of 
the machine. 
The operation of the machine will now be ex 

plained, it being assumed for this purpose that 
the machine is installed in a Watch factory for 
use in inspecting and regulating Srinall ladies' 
wrist watches such as the Watch 32 shown in 
the drawings. 
The machine should be Supported off the floor 

65 

0. 

on a suitable bench or table. The operator may 
be seated in front of the machine where she can 
observe the dial 9 of the standard clock and 
easily reach the watch support 30 with both 75 

6. 
hands. The shelf or eye shade if f should extend 
forward far enough so that when the operator 
is in an easy position for looking at the dial of 
the standard clock she can, by glacing down, See 
about as far back as the unlocking button 3. 
but not the area. On the Watch Support Which is 
illuminated by the projectors. The eye shade 
thus enables the operator to protect her eyes 
from the glare which might otherwise result in 
eye strain. 
The Watches to be inspected may be delivered 

in a tray which can be deposited on the bench 
to one side of the machine and Within easy reach 
of the operator. 
When ready to start, the operator will close 

the main switch 26. This starts the fan motor 
25 and energizes the lamps 38' and 85’ in the 
two projectors. Condense 38 is charged in 
series with the rectifier 29 to a potential nearly 
equal to the peak voltage of the supply line. 
Condenser Si charges in series With resistor 34 
and the rectifier 29 or condenser 3); depending 
on the instant polarity of the line Voltage. The 
charging time of condenser 3 may be about 
2 or 3 seconds or more. 

If not already done, the operator should ad 
just the mirrors 3, , and 2. In order to 
do this the watch support 3 is removed from 
the table 25 and is replaced by the cylindrical 
block 2. This block has a centrally located 
pin. 22 which fits in the hole drilled in screw 25, 
and cross hairs 23 which intersect on the rota 
tional axis of table 25. 
The projector's 83 and 85 being in operation, 

the top of block 2 is illuminated and the Opti 
cal systein ferns an image thereof on the dial 96. 
of the Standard clock. The operator will now 
adjust the lens holder 36, if necessary, to bring 
the image into sharp focus and will note if the 
image of the cross hairs 23 on the block 2 is 
in align:lent With the cross hairs on the dial of 
the standard clock. If not, the image is brought. 
to alignment by adjustment of the mirrors. The 
image is moved horizontally by adjustment of 
mirror C through the medium of knob 9, and 
is moved vertically by adjustment of mirrors f : 
and 92 through the medium of knob 9. When 
these adjustinents are completed the block 2 
is renoved and the watch support 3) is replaced 
On the table S5. This block 24 is not strictly 
necessary, but is useful for accurately aligning 
the image of the center of rotation of table 25 
With the center shaft of the standard clock. It 
brings a set of cross hairs into a plane far encugh 
above the Support 3 so that the illage thereof 
can be sharply focused on the standard clock dia. 
ASSuming that the standard clock is running, 

the machine is now ready for use. A tray of 
Watches ready for inspection having been deliv 
ered at the machine, the operator takes a which 
Out of the tray and plages it on the Watch support, 
30 with the rotational axis of the watch hands 
normal to the plane of the table 25. The Watch 
has been wound and set to approximately the 
correct time. It is placed on the support within 
the area illuminated by the projectors and with 
the stem of the watch at the right. No particular 
Care need be taken in locating the Watch on this 
suppor. It rests on the layer of rubber 33 and 
Will stay where it is put. 

While placing the watch in position the oper 
ator notes the appearance of its image super 
imposed on the dial of the standard clock. The 
image is erect, not reversed, the numeral i2 ap 
pearing at the top and the numerals 3 and 9 at 

  



2,640,349 : 
7 

the right and left, respectively, where the corre 
Sponding numerals appear on the dial of the 
standard clock. Except by accident, however, 
the image of the watch dial will not be exactly 
Superimposed on the standard clock dial, mak 
ing it necessary for the operator to move the 
Watch Support 30 to adjust the position of the 
image, the Watch support in this movement being 
adjusted in the plane of the table 25 which is 
normal to the rotational axis of the Watch hands. 
The operator can use both hands to move the 

Support 30. If the image is too far to the left 
the Support is moved to the right and the image 
Will move to the right. If the image is too high 
the Operator moves the support toward her, which 
moves the image downward. 
In other words, the image moves the way it 

Would naturally be expected to move in response 
to movement of the watch by adjustment of the 
Support, which facilitates the work for the oper 
ator. The support slides easily over the surface 
of the table 25, but is sufficiently massive so that 
enough friction is developed to retain it in any 
position to , which it is moved. The operator 
makes use of the main Scale divisions opposite 
the numerals 9 and 3 of the image and 2 and 6 
of the image and so orients the watch by move 
ment of the Support, that these Scale divisions 
are Superimposed on the CrOSS hairs at the stand 
ard clock dial. Thus the inage dia, and the 
clock dial are brought to angular alignment and 
at the same time the center of the image dial is 
made to coincide With the center of the clock 
dial. 
The operation just described is performed while 

the table 25 is locked in normal or Zero position. 
The operator will now note the position of the 
minute hand in the image as Compared to the 
position of the minute hand of the standard 
clock. These hands may be in alignment, but 
ordinarly they will not be and it may be as 
Sumed in the present case that the minute hand 
of the standard clock is somewhat in advance 
of the minute hand in the image. Accordingly, 
the operator will unlock the table 25 by depress 
ing the button 37 and rotate the table about the 
rotational axis of the Watch hands in a clockwise 
direction as Seen in Fig. 5 in order to advance 
the image minute hand to the position of the 
clock minute hand. Here again the operator can 
use both her hands and since the image hand 
and clock hand have the same Center of rotation 
it is possible to very accurately position the one 
directly over the other so that they both indicate 
the same time. This adjustment accomplished, 
the operator inserts a card such as 56 in the slot 
55 and depresses the button 27 to actuate the 
printing mechanism. 
The card 56 may have lines such as 140 printed 

thereon as guides So that Successive records may 
be properly spaced apart on the card. For the 
first record, the card is inserted far enough to 
bring the first line in alignment with the edge 
of the Slot. The rotation of the table 25 has 
rotated the type wheel 29 relative to the fixed 
reference type on the member 53 by a number 
of degrees which depends on the amount by 
which the watch 32 is slow. The printing mech 
anism is thus prepared for operation. 
When the button 27 is depressed, the con 

denser i3 is discharged in series with the Sole 
noid 4 and the Solenoid is energized momentarily 
to attract its core 42, the core being immediately 
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retracted, however, because the solenoid cannot 
be operatively energized in series with the resis 75 

8 
tor f34. The operator releases the button 27, 
which restores, but need not exercise any par 
ticular care in this regard because the arrange 
ment for energizing the Solenoid by condenser 

: discharge insures uniform operation each time. 
After the button f2 is restored, the condensel 
3 charges again and is ready for another Opera, 

tion after a few seconds. 
The momentary energization of Solenoid 4 

raises the platen 40 sharply and presses the card 
56 against the ribbon 52 and the ribbon against 
the type wheel 29 and the member 53, thus print 
ing a record. On the card Which Shows how far 
the type wheel has been rotated and how much 
the Watch under inspection is too slow. Refer 
ence to Fig. 6 and to the first record printed on 
the card 56 shows that the watch is 2 minutes 
slow. If the watch has just been set this is the 
amount of the error in setting. It need not be 
corrected, Since only the rate of the Watch is of 
interest at this time. 
The first record having been made as above 

described, the table 25 is restored to its zero posi 
tion, where it becomes locked automatically, and 
the Watch 32 just inspected is removed from the 
Watch Support and replaced in the tray, along 
with the associated card 56. The operator then 
proceeds With the inspection of other Watches in 
the tray in the same Way, using an individual 
card for each Watch and printing on each card 
a record which shows the exact amount the as 
Sociated Watch is fast or slow. 
The next day the operator starts over again 

and inspects the same Watches that she inspected 
on the previous day. Watch 32 is accordingly 
inspected as before and the Second record is 
printed on the aSSociated card 56. This record 
shows that the Watch is now 3 minutes and 30 
seconds slow with respect to the standard clock 
and has lost 1 minute and 30 seconds in the 24 
hour period just elapsed. 
When all the watches in the tray have been 

inspected and records made of the respective 
times shown, the watches and their record cards 
are routed to the regulating department where 
Such adjustments are made as appear to b 
needed. 
After another period of 24 hours has elapsed 

the Watches are again inspected and another rec 
ord is made for each Watch. These records 
should show improvements in the rates as the 
result of adjustments made in the regulating 
department. The record for watch 32 shows that 
it has gained 25 Seconds and is now 3 minutes 
and 5 seconds slow with respect to the standard 
clock,. One more adjustment Will doubtless serve 
to make the rate Substantially correct. 

It will be seen that the invention provides a. 
highly useful machine for watch factories, which 
makes it possible to accurately determine and re 
cord the time shown by small wrist watches, 
thereby greatly facilitating the regulation of such 
Watches. 
The invention having been described, that 

which is believed to be new and for which the 
protection of Letters Patent is desired will be 
pointed out in the appended claims. 

I claim: 
1. Apparatus for use in regulating Watches, 

comprising a standard clock, a member for Sup- - 
porting a Watch, an optical System for project 
ing an image of Said Watch on to the face of said 
clock, and mounting means supporting said 
member for movement thereof in all directions 
in a plane normal to the rotational axis of the 
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watch hands to align the image of the Watch dial 
With the dial of said clock and rotation there 
of about the rotational axis of the watch hands to 
align the image of a hand of said watch with a 
hand of Said clock. 

2. Apparatus for use in regulating watches, 
Comprising a standard clock, a Support for a 
Watch, an optical systen for projecting an image 
of a watch on said support on to the face of Said 
clock, a member on which said support is mov 
able in a horizontal plane to align the image of 
the watch dial with the dial of said clock, and 
bearing means Supporting said member for ro 
tation to align the image of a hand of said watch 
With a hand of said clock, and means for ad 
justing said optical system to make the rotation 
al axis of said image hand coincide with the cen 
ter shaft of Said clock. 

3. Apparatus for regulating watches, compris 
ing a standard clock, a Support for a Watch, an 
optical system for projecting an image of a Watch 
on said Support on to the face of Said clock, a 
member having a polished surface on which said 
support rests and is slidable in any direction to 
align the image of the Watch dial with the dial 
of Said clock, and bearing means Supporting said 
member for rotation to align a hand in Said 
image with a hand of said clock, the rotational 
axis of said member being coincident with the ro 
tational axis of the hands of Said Watch When 
the image of the watch dial is aligned with the 
clock dial. 

4. Apparatus as claimed in claim 3, wherein 
the watch support is a relatively heavy metallic 
member having a polished lower Surface and a 
friction layer on top for receiving the Watch. 

5. Apparatus for regulating Watches, coin pris 
ing a support for a watch, a Standard clock, 
means for forming an image of the face of Said 
watch on the face of said clock, mounting lineans 
for said support permitting rotation thereof to 
align a hand in said image with the correspond 
ing hand of said clock, a type wheel and means 
for setting it by rotation of said support, and 
printing mechanism including said type Wheel 
for recording the amount said watch is fast or 
slow. 

6. Apparatus for regulating watches, compris 
ing a standard clock, a type wheel, means for 
forming an image of a watch on the face of Said 
clock, means for simultaneously rotating a hand 
in said image and said type wheel through equal 
angles, whereby the image hand is aligned With 
the corresponding clock hand, and means includi 
ing said type wheel for printing a record indica 
tive of the extent of said rotation. 

7. Apparatus for regulating watches, compris 
ing a rotatable support for a Watch, means for 
locking and unlocking said support, a type. Wheel 
connected for rotation with said support and 
bearing two minutes scales extending in opposite 
directions around said wheel fron a connon 
zero, a fixed member associated with said wheel 
and bearing a reference mark Which is opposite 
the said Zero when said support is locked, means 
including said support for rotating a Watch rest 
ing thereon by an amount depending on the dif 
ference in the times shown by said watch and a 
standard clock, and means including Said type 
wheel and fixed member for printing a record 
indicative of the extent and direction of Such i'O- 
tation. 

8. In a watch regulating apparatus, a Support 
for a watch, a standard clock, an optical System 
for forming an image of the face of a Watch on 
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said support on the face of said clock, mounting 
means for said support permitting rotation there 
of to align a hand in said image with the cor 
responding hand of said clock, a recording de 
vice including a rotatable element, and a driv 
ing connection between said support and said 
element. 

9. In a Watch regulating apparatus, a Support 
for a watch, a standard clock, an optical system 
for forming an image of the face of a watch on 
said support on the face of said clock, mounting 
means for said support permitting rotation there 
of to align a hand in said image with the corre 
sponding hand of said clock, a recording device 
including a rotatable element and a relatively 
fixed element, means responsive to rotation of 
said support for rotating said rotatable element, 
and means including said elements for making a 
record showing the extent of Such rotation. 

10. In a Watch regulating apparatus, a Support 
for a watch, a standard clock, an optical syS 
tem for forming an image of the face of a Watch 
on said support on the face of said clock, mount 
ing means for said support permitting rotation 
thereof to align a hand in said image with the 
corresponding hand of said clock, a recording de 
vice including a rotatable element, means re 
sponsive to rotation of said support for corre 
spondingly rotating said element, and means co 
operating with said element for making a record 
showing the extent and direction of such rota 
tion. 

il. In a watch regulating apparatus, a Sup 
port for a watch, a standard clock, an optical Sys 
tem for forming an image of the face of a Watch 
on said Support on the face of Said clock, mount 
ing means for said support permitting rotation 
thereof to align a hand in said image with the 
corresponding hand of Said clock, a recording de 
vice including a marking element, means respon 
sive to rotation of said support for moving Said 
element in either of two directions depending on 
the direction of said rotation, and means includ 
ing said element for making a record showing the 
direction of said rotation. 

12. In a watch regulating apparatus, a stand 
ard clock having a dial, CrOSS hairs On Said dial 
each aligned with a pair of oppositely disposed 
dial divisions, a support for a watch, means for 
projecting an image of a Watch on said support 
on to said dial, means for moving the Watch on 
said Support to produce alignment of Said CrOSS 
hairs with the corresponding scale divisions of 
the image, and bearing means On which said 
support is rotatable to thereby rotate the aligned 
Watch about the rotational axis of its hands to 
align a hand in said image With the correspond 
ing hand of Said clock. 

13. In a watch regulating apparatus, a clock 
having a dial and a hand supported for rotation 
on a central axis, a Support for a watch, means 
for rotatably mounting Said Support, an optical 
System for projecting on to said dial an image 
of an area of Said support which includes its ro 
tational axis, and means for adjusting said opti 
cal System to make the rotational axis in said 
image Coincide With the rotational axis of said 
clock hand. 

14. Apparatus for use in regulating watches, 
comprising a standard clock, a table and means 
for supporting it for rotation on a vertical axis, 
Said table having a horizontal surface, a support 
for a Watch resting on said table, said support 
being novable on said surface to bring the rota 
tional axis of the hands of said watch into coin 

  



:2,640,849 
11. 

cidence with the rotational axis of said table, 
and an optical system arranged to project an 
image of the watch on to the face of said clock 
with the rotational axis of the watch hands in 
coincidence with the rotational axis of the clock 
hands, whereby a hand in the image of said watch 
may be aligned with the corresponding, hand in 
Said clock by rotation of said table. - 

15. Apparatus for accurately reading the time 
shown by a small Watch, comprising a standard 
clock having a relatively large dial and mounted 
for observation by an operator, a table having a 
horizontal Surface and Supported for rotation by 

- the Operator about a vertical axis, means for 
illuminating an area of Said surface which in 
cludes the point on said surface through which 
Said axis passes, means for projecting an image 
of Said area. On to the face of said clock with the 
image of said point coincident with the rotational 
axis of the clock hands, and a watch support 
resting on Said Surface and on which said watch 
may be placed by the operator, said support being 
movable on Said Surface to locate the watch With 
in Said area. With the axis of rotation of its hands 
coincident with the rotational axis of said table, 
whereby an image of the watch is superimposed 
on the clock and the operator can align one hand 
of the Watch with the corresponding hand of the 
clock by rotating said table. . . . . 

16. Watch regulating apparatus having, in 
... combination, a member for supporting a stand 
ard timepiece, a Second member for supporting 
a test timepiece to be regulated, an optical sys 
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tem for projecting an image of the dial of said 
test timepiece onto the dial of said standard 
timepiece, means Supporting one of said members 
for adjustment of the member in all directions in 
a plane perpendicular to the axis of the time 
piece Supported thereon to orient the dial of the 
standard timepiece and the image of the test 
timepiece dial and bring the centers and corre 
Sponding markings of the two dials into coinci 
dence, and other means supporting one of said 
members for rotational movement about the axis 
of the timepiece thereon to alline corresponding 
hands of the standard timepiece and the image 
of the test timepiece after orientation of the dials 
of the test timepiece image and of the standard 
timepiece. 

THOMAS B. GBBS. 
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