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of Fig. I 

machine; . . . 

Patented Aug. 7, 1945 2,381.833 

NITED STATES PATENT OFFICE 
to . Ralph Bender Mentzer, Lancaster, Pa., assignor to 

... Hamilton Watch Company, Lancaster, Pa. 
. Application August 18, 1942, Serial No. 455.264 

. . . . . . . . . 11 Claims. (CI. 51-2) 
This invention relates to automatic machines and has for its object the provision of improved 

means and method of automatically controlling 
and carrying out the operation of such machines. 

which may be in the surfacing of timepiece jew: 
els, particularly in the formation of the cup and 
bevel surfaces of such jewels and particularly in 
the finish or polishing operations thereon. In 

Another object is to provide, in an automatic 5 
jewel machine, means and method of conjointly applying power delivery means and controlling 
relative movement between the toolholder and 
the workhol . . . . . . . Another object is to provide improved relative 
arrangement and adjustment means of toolholder. 
and workholder with respect to each other in an automatic jewel machine. . . . Another object is to provide an improved work 
holder assembly in an automatic jewel machine. 
Another object is to provide means and method of timing the operation of automatic jewel ma 

chines. Y.: Another object is to provide in an automatic 
jewel machine, a cofunctioning arrangement be 
tween a timing assembly and a power delivery 
assembly. . . . . . . . . . . . . . . . . . 
Another object is to provide, in an automatic 

jewel machine, a cofunctioning combination of a timing arrangement, power delivery application 
means, an improved arranged for the relative 
control and adjustment of the workholder and 
toolholder with respect to each other, and an 
improved workholder assembly. Other, and further objects will be apparent 

... from the following, specifications and from the 
drawings. eferring to the drawings: . . . 

Fig. I is a plan view of a machine embodying an 
illustration of the invention; Fig. II is a front side elevation of the machine 

gir is a left end elevation of the machine 
g.: .. Figv is a right end levation of the same 

Fig. Wis a rear elevation of the same machine 
which has been reversed from left to right with II; . . . . . . . . . . . 

Fig.VI is a detail of a toolholder arrangement 
used in this machine; and 
Fig.VII is a central and vertical section of a 

workholder assembly used in the machine, 
This invention is directed to an automatic ma chine, with provisions for automatically timing 

the operation of the machine, for conjointly con 
trolling relative movement between toolholder and workholder and bringing power delivery 
means into operation, for easy and efficient op 
eration of the workholder, for general co-function 
throughout the machine and for particular co 
function between the timing 

rhachine embodying the features of this in 
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the formation of the cup surface a male tool is 
used and in the formation of the bevel surface a 
female tool is used. . . . . . . . . . . . Essentially, the operation of the machine, as 
illustrated, is as follows: The workholder is ad justed to permit movement to the desired height 
with respect to the toolholder, a workpiece is in 
serted in the workholder, a tool is made ready 
on the toolholder, the automatic stop finger is 
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vention is readily applicable to many uses, one of 60 

adjusted to permit the desired period of opera 
tion, and the starting lever, is depressed. . . . . . . This movement of the starting lever causes 
several actions to occur substantially simulta 
neously. A switch is closed to start, the motor 
which drives the tool, spindle and the timing 
mechanism. A finger on the starting lever is 
brought into engagement with the thread of the 
timing sleeve, so that continued rotation of the 
sleeve will move the sleeve toward such contact 
with the stop finger as will stop the machine. 
Also an idler roller carrying slide is so moved as 
to engage the idler roller with an already trav 
eling belt and the belt in turn with the drive 
pulley of the workholder assembly and at the 
same time bring into position a finger, which 
holds the workholder lifting lever in up or oper 
ating position. . . . . . . . . . . . . . . . . . . . . 
When the timing sleeve, engages and moves 

the stop finger, the various steps above are re 
Versed and the machine returned to starting air 
rangement. . . . . . . . . . . . . . . . . . . ; 
One effective method of operating this machine 

is to rotate the work at high speed, the tool at 
medium slow Speed, and the timer at slow speed. 
As in Fig. II, a based is provided with an up 

right 2, with a toolholder assembly 3 and a work 
holder assembly 4 mounted on one end of the 
base, and a timing mechanism and tool assem 
bly power supply motor 5 mounted on the other 
end of the base. . . . . ...' " . . . . . . . . . . 
The toolholder assembly 3. comprises simply a 

shaft 6 on the upper portion of which is mounted 
a drive pulley 7 driven by a belt from a pulley 8 
associated with the motor 5, and a tool support 
9 secured to the lower end of the shaft 6 with 
an off-center tool receiving recess O. (Fig. V.I.) 
The tool it may be of steel having an end por 

tion 12 adapted to fit into the recess do and an 
other end portion 3 of Wood's metal or similar 
low melting point solder which is the work con 
tacting portion of the tool. The wire 4 is looped 
about a flat sided portion of the stick land has 
a free end engaging the side of the machine to 
prevent rotation of the toolstick ?i. This breaks 
up the pattern of the surfacing action and avoids 
concentric surfacing lines. . . . . . . . . . . 

  

  

  

  

  



2 

Thus upon the rotation of the spindle 6 the 
tool is oscillated over the surface of the work 
With a polishing action when abrasive is placed 
between the tool and the work. 
The work-holder assembly 4 is illustrated in 

Fig. VII and comprises an outer housing 5 with 
a sleeve 6 mounted within the housing for rota 
tion therein on bearings fl. A pulley 8 is se 
cured to the sleeve f6 and is adapted to drive 
the sleeve in rotation upon the application of a 
drive belt to the pulley f8. A central shaft 9 
is mounted within the sleeve 6 for rotation there 
with and has at its upper end a workpiece base 
20. When reference is made hereafter to a work 
piece it is intended to mean either the Workpiece 
itself or a workpiece holder. Such as may be used 
to mount timepiece jewels for operation there 
upon in jewel machines. For the purpose of this 
description the jewel and such jewel mounting 
are considered to be the same: 
The sleeve 6 is provided with a cap member 2 

which acts as an upper seat or clamp for the 
workpiece mounted on the base 20. The sleeve 
6 is also provided with side wall apertures 22 

through which the workpiece is passed to mount 
or dismount it from the base 20. When the ma-. 
chine is in operation, the shaft 9 is positioned 
as shown in Fig. VII with a spring 23 providing 
resilient clamping action between the base 20 and 
the cap 21 on the workpiece. When it is desired 
to load or unload the workpiece from the holder, 
the shaft 9 is moved downward against the ac 
tion of spring 23 until the base 20 is substantially 
in alignment with the apertures 22 through which 
the workpiece may then readily be inserted or ; 
removed. 
When the machine is in operation, the shaft 9 

is held in the general position shown in Fig. VII 
by a lever 24 (see Fig. III) which is pivoted to 
the base at 25 and to the shaft 9 at 26. Lever 
24 is provided with a weight 27 which tends to 
move the shaft 9 downward. This action is 
prevented during the operation of the machine by 
the insertion of a holding finger 28 (see Fig. I) 
in an opening 29 in the weight 27. 
This finger 28 is mounted on a slide plate 30 

which carries an idler roller 3 adapted to be so 
pushed against a drive belt 32 (see Fig. II) as 
to engage the belt with the Workholder drive 
pulley 8. The manner and occasion of the move 
ment of the slide plate 30 will be described here after. 
With further reference to the workholder as 

sembly of Fig. VII the shaft 9 is provided at 
its lower end with a locating member 33. This 
member is in the form of a cylindrical block Se 
cured to the lower end of the shaft 9 with a 
transverse V groove 34 in the lower end thereof. 
A fixed block 35 is secured to the base and 
formed with an upper surface adapted to Sub 
stantially fit within the V groove 34 so that when 
the shaft 9 is pulled downwardly by weight 27 
or otherwise it is stopped in its rotation at a par 
ticular position by the mating of the blocks 33 
and 35. Since the shaft f 9 and the sleeve 6 are 
keyed for rotation together as well as for relative 
longitudinal movement with respect to each other, 
when the shaft 9 is stopped at a particular posi 
tion the sleeve 6 is also similarly stopped and 
the loading apertures 22 also are stopped at a 
particular position. This position is chosen in 
order to present the loading apertures at the most 
convenient peripheral position of the Workholder 
assembly 4, and the block 35 is so arranged as 
to provide the desired positional stop location of 
the apertures 22. 
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A starting lever 36 is pivoted to the base f at 

37 (see Fig. II) and is normally held in out of 
operation position as shown in Fig. II by means of 
a Spring 3, (Fig. V) which operates to keep the 
slide plate 30 in out of operation position. This 
is accomplished through a linkage arrangement 
involving levers 38, 39, 40, 4 and 42, with fixed 
pivots at 43, 44 and 45 and movable pivots at 46 
and 4. 
With this arrangement, movement of the start 

ing lever 36 in a downward direction will cause the 
slide plate 30 and the idler roller 3 f to be moved 
against the action of Spring 37, and upon release 
of the starting lever 36, the spring 37 will operate 
through the linkage described to return the slide 
plate 32 to out of operation position and to lift 
the starting lever 36 to out of operation position. 
A timing shaft 48 (see Fig. II) is driven by the 

motor 5 through gears 49 and 50. See Fig. IV. A 
timing sleeve 5 is mounted for rotational move 
ment with and for longitudinal movement with 
respect to, the shaft 48, and is provided with an 
exterior thread. The sleeve 5 is normally held 
in out of operation position as shown in Fig. II 
by the spring 52 which is also mounted on shaft 
48. A finger 53 is mounted on starting lever 36 
and, upon depression thereof, is adapted to en 
gage and follow the thread of sleeve 5, upon 
rotation thereof in consequence of the drive of 
shaft 48. The finger 53 is pressed downwardly 
by a spring 54 in order to avoid breakage in the 
event that the finger does not immediately locate 
itself in the thread of the sleeve 5. 
When the starting lever 36 is depressed, a 

micro-switch 55 mounted on a bracket 56 se 
cured to the base f is closed by the removal 
therefrom of the pressure of a contact finger 57 
secured to the starting lever 36. 
The microswitch 55 is the starting and stop 

ping switch for the motor 5 which is the drive 
motor for the shaft 48 and associated timing 
mechanism. When the starting lever 36 is lifted 
to out of operation position the finger 57 opens 
the switch 55 and stops the motor 5. 
Motor 5 having been started, the shaft 48 

consequently rotates with the finger 53 located 
in and following the thread of the sleeve 5. 
In order to hold the starting lever 36 in de 

pressed position during the operation of the ma 
chine and to provide a support for a stop pin, a 
lever 58 is secured to the linkage System at the 
pivot 44 for free pivotal movement thereon irre 
spective of the movement of the linkage System. 
In out of operation position, lever 58 is held 
against an abutment 59 on the starting lever 36 
by a spring 60 secured to the base ... Upon 
depression of the lever 36 a shoulder 6 in the 
lever 58 is brought into engagement With the 
upper surface of the abutment 59 so as to hold 
the lever 36 down during the operation of the 
machine. 
A stop pin 62 is mounted on the lever 58 to 

extend generally in the same direction as the 
shaft 48 and the sleeve 5 so that when the sleeve 
5 has progressed along the shaft 48, in accord 
ance with the rotation of the shaft 48 and the 
action of the pin 53 in the thread of the sleeve 
5i, to a given position, an abutment 63 on the 
sleeve 5 is brought into contact with the ex 
tended end of the stop pin 62. Further move 
ment of the sleeve 5f pushes the pin 62 and 
consequently the lever 58 about its pivot 44 
against the action of the spring 60 So as to disen 
gage the recess 6? and the surface of the abut 
ment 59 thereby releasing the starting lever 36 
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and permitting the spring 31't 
ioait of operation. : 

o force it upwardly 
3. This action opens the microswitch 55 so as to 'stopithe motor 5, disengages the finger 53 from 
2:hei thread of the sleeve 5d, thus stopping the 
action of the timing mechanism and permitting 
itle spring 52 to push the sleeve 5ft back to the 
starting position, and also moves the slide plate 
3&and the idler roller 3 out of operation so 
as to i disengage the belt 32 from the pulley d8 

5 

'arid stop the rotation of the workholder assembly. 
The retreat of the slide plate 30 removes the 

support finger 28 from the opening 29 in the 
weight 2 and permits weight. 27 and lever 24 
to pull shaft is downwardly so as to engage 
iblocks 33 and 35 and to present the workholder 
in alignment with the loading apertures. 22.3' 
i. This stop action may be accomplished at will 
• through the use of a manual stop pin 64 which 
has a finger button G5. Pressure on the button 
65 will cause the inner end of the pin 64 to move 
lever 58 about its pivot and release the starting 
lever 36. . . . . . . . . . . . . . . . . . The time period of the operation of thena 
chine may be varied either by using threaded 
timiag sleeves with threads of different pitch and 
sleeves of different diameter, by adjusting the 
stop pin 62; so that the sleeve 5? will travella 
!greaterior less distance as desired before con tacting the pin or by operating the manual stop 
pin 6: Adjustment of pin 62 may be accom 
plished through a locking bolt 66. . . . . . . . 
. Having described any invention, I::claim: ". 
i:1. A toolholder and a workholder mounted for 
such relative rotational movement with respect 
to each other as will cause a tool in said tool holder to operate on a workpiece in said work 
holder, and timing means adapted to automati 
(cally terminate said operation; said timing means 
including an exteriorly threaded sleeve, mounted 
for longitudinal movement with respect to, and 
for rotational movement wi finger adapted to engage said th 
cause said sleeve to progress along is 
in accordance with the rotation thereof, and a stop member adapted to operate when said sleeve 
reaches a given position on said shaft. . . 
isi 2. A toolholder member, and a workholder member mounted for straight line and rotational 
movement with respect thereto, "power tielivery 
means adapted to impart Said rotational move 
Irient to said workholder member and being nor inally held in inoperative relation with respect 
thereto, and means adapted to conjointly con 
itrol said straight line movement and bring 'power delivery means into operative relation with 
said workholder member, said last named means 
including a leyer connected to said workholder 
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; a driven shaft, a 
thread and thereby 

said shaft d. 3 movement with, a driven shaft, a finger adapted 

- 3 

sembly through said side wall loading opening. 
4. A toolholder and a workholder assembly 

mounted for such relative rotational movement 
with respect to each other as will cause a tool in 
said toolholder to operate on a workpiece in said 
Workholder assembly, and timing means adapted 
to automatically terminate said operation, said 
workholder assembly including a sleeve member 
and a shaft member in said sleeve with said mem 
bers adapted for relative movement with respect 
to each other, one of said members having a hold 
ing portion and the other of said members having 
a base thereon, with said relative movement of 
'said members being such as to provide separation 
and closing action between said holding portion 
and said base sufficient to permit loading and un 
loading of a workpiece in said workholder assem 
bly, and said timing means including a threaded 
member and a member having a portion adapted 
to ride in said thread upon relative movement be 
tween said members, and means adapted to pro 
duce such relative movement between said 
members. 5. A toolholder and a workholder assembly 
mounted for Such relative rotational movement 
with respect to each other as will cause a tool in 
said toolholder to operate on a workpiece in said 
workholder assembly, and timing means adapted 
to automatically terminate said operation, said 
workholder assembly including a rotatable sleeve 
member having a side wall loading opening and 
a holding portion adjacent one end thereof, and 
a shaft member mounted in said sleeve member 
for rotation therewith and sliding movement with 
respect thereto, said shaft member having a base 
on one end thereof adapted to cooperate with said 
holding portion, and said sliding movement being 
such as to provide separation and closing action 
between said holding portion and said base suffi 
cient to permit loading of a workpiece in said 
workholder assembly through said side wall load 
ing opening, and said timing means including an 
exteriorly threaded sleeve mounted for longitu 
dinal movement with respect to, and for rotational 
to engage said thread and thereby cause said 
si progress along said shaft in accordance 
with the rotation thereof, and a stop member 

given position on said shaft. 
... 6. A toolholder member and a workholder as 
sembly member mounted for relative straight line 

adapted to operate when said sleeve reaches a 

movement with respect to each other, the mount 
ing of one of said members being, in addition, for 
such rotational movement as will cause a tool in said tool holder to operate on a workpiece in said 
workholder assembly, power delivery means 
adapted to impart said rotational movement to 

and a lever operated slide plate having an idler. 
roller and a supporting portion adapted to limit 

...the movement of said workholder lever. 3. A toolholder and a workholder assembly 
imounted for relative rotational movement with 
respect to each other, said assembly including a . 
rotatable sleeve member having a side wall load ing opening and a holding portion adjacent one 
end thereof, and a shaft member mounted in said 
sleeve member for rotation therewit. ing movement with respect thereto, member having a base on one end thereof adapt 
ted to cooperate with said holding portion, and 
said sliding movement being such as to provide 
separation and closing action between said hold 
ing portion and said base sufficient to permit 
loading of a Workpiece in said Workholder as 

6) 
said one of said members and being normally held 
in inoperative relation with respect to said one 
of said members, means having portions adapted 
to conjointly control said straight line movement 
and bring said power delivery means into opera 

e relation with said one of said members, and 5 timing means adapted to automatically terminate 
said operation, said workholder assembly includ 

indsiid 
said 'shaft 

75 

ing a sleeve member and a shaft member in said 
sleeve with said members adapted for relative 
movement with respect to each other, one of said 
members having a holding portion and the other 
'of said members having a base thereon, with 'said 
relative movement of said members being such as to provide separation and closing action be 
tween said holding portion and said: base sufti 
cient to permit loading and unloading of a work 
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piece in said workholder assembly, and said tin 
ing means including a threaded member and a 
member having a portion adapted to ride in Said 
thread upon relative movement between Said 
'members, and means adapted to produce Such 
relative movement between said members. 

7. A toolholder member and a workholder as 
sembly member mounted for straight line and ro 
tational movement with respect thereto, power 
delivery means adapted to impart said rotational 
movement to said workholder assembly member 
and being normally held in inoperative relation 
with respect thereto, means adapted to conjointly 
control said straight line movement and bring 
said power delivery means into operative relation. 
with said workholder member, and timing means 
adapted to automatically terminate said operative 
relation, said Workholder assembly including a ro 
tatable sleeve member having a side Wall loading 
opening and a holding portion adjacent one end 
thereof, and a shaft member mounted in said 
sleeve member for rotation therewith and sliding 
movement with respect thereto, Said shaft men 
ber having a base on one end thereof adapted to 
cooperate with said holding portion and said slid- : 
ing movement being such as to provide separation 
and closing action between said holding portion 
and said base sufficient to permit loading of a 
workpiece in said workholder assembly through 
said side wall loading opening, said control means 
including a lever connected to said workholder 
assembly, and a lever operated slide plate having 
an idler pulley and a supporting portion adapted 
to limit the movement of said Workholder aSSemi 
bly lever, and said timing means including an ex 
teriorly threaded sleeve mounted for longitudinal 
movement with respect to, and for rotational 
movement with, a driven shaft, a finger adapted 
to engage said thread and thereby cause said 
sleeve to progress along said shaft in accordance 
with the rotation thereof, and a stop member 
adapted to operate, when said sleeve reaches a 
given position. On Said shaft. . . . 

8. A toolholder and a workholder mounted for 
straight line and rotational movement with re 
spect thereto, a starting member, power delivery 
means adapted to impart Said rotational move 
ment to said workholder and being normally held 
in inoperative relation with respect thereto, link 
age means connected to said starting member, 
means, operable through said starting member 
and linkage, adapted to conjointly control said 
straight line movement and bring said power de 
livery means into operative relation with said 
workholder, and timing means adapted to auto 
matically terminate said operative relation, said 
control means including a lever connected to said 
workholder and a slide plate having an idler 
roller and a supporting portion adapted to limit 
the movement of said workholder lever, and said 
timing means including an exteriorly threaded 
sleeve mounted for longitudinal movement with 
respect to, and for rotational movement with, a 
driven shaft, a finger mounted on said starting 
member and adapted to engage said thread and 
thereby cause said sleeve to progress along said 
shaft, in accordance with the rotation thereof, 
and a stop member adapted to operate when said 
sleeve reaches a given position on Said shaft. 

9. A tool holder and a Workholder mounted for 
such relative rotational movement with respect 
to each other as will cause a tool in said tool 
holder to operate on a Workpiece in said Work 
holder, a starting member, timing means adapt 
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ed to automatically terminate said operation, said 
timing means including an exteriorly threaded 
sleeve mounted for longitudinal movement with 
respect to, and for rotational movement with, a 
driven shaft, a finger mounted on-said starting 
member, and adapted to engage said thread and 
thereby cause Said sleeve to progress along said 
shaft in accordance with the rotation thereof, 
a holding device adapted to so detain said start 
ing member as to maintain said finger in engage 
ment with said thread, and a stop member 
mounted on said holding device and adapted, 
When said sleeve reaches a given position on said 
shaft, to So engage a stop Surface, moved in con 
Currence with the longitudinal movement of said 
sleeve, as to release said holding device and said 
starting member. 

10. A toolholder and a workholder mounted 
for straight line and rotational movement with 
respect thereto, a starting member, power de 
livery means adapted to impart said rotational 
movement to said workholder and being nor 
mally held in inoperative relation with respect 
thereto, linkage means connected to said start 
ing member, means, operable through said start 
ing member and linkage, adapted to conjointly 
control said straight line movement and bring 
said power delivery means into operative relation 
with said workholder, timing means adapted to 
automatically terminate said operative relation, 
said control means including a lever connected 
to said workholder and a slide plate having an 
idler roller and a supporting portion adapted to 
limit the movement of said workholder lever, said 
timing means including an exteriorly threaded 
sleeve mounted for longitudinal movement with 
respect to, and for rotational movement with, a 
driven shaft, a finger mounted on said starting 
member and adapted to engage said thread and 
thereby cause said sleeve to progress along said 
Shaft in accordance with the rotation thereof, 
a holding device adapted to, so detain said start 
ing member as to maintain said finger in engage 
ment with said thread, and a -stop member 
mounted on said holding device and adapted, 
When Said sleeve reaches a given position on said 
shaft, to so engage a stop surface, moved in con 
currence with the longitudinal movement of said 
sleeve, as to release said holding device and said 
Starting member. . 

11. A surfacing machine comprising a tool 
holder and a Workholder assembly mounted for 
rotational and relative straight line motion with 
respect to each other, means for rotating said 
workholder, said workholder assembly including 
a sleeve formed with a holding member at one 
end and a shaft slidable in said sleeve formed 
with a base for cooperation with said holding 
member in Supporting a workpiece, means for 
rotating said tool holder, a tool contacted at one 
end by Said toolholder, said end being moved in 
a circular path, and said tool being moved in a 
conical path, the other end of said tool being 
formed with a ball shaped projection to provide 
a Spherical contacting working Surface, said 
Working surface engaging said workpiece at the 
apex of the path of movement of said tool, means 
preventing rotation of said tool by said work 
holder while said workholder is rotating and 
means for bringing said tool into Working con 
E. With said Workpiece for a limited period of le. 

RALPH BENDER MENTZER. 


