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1ga. detail showing the manner in which the

Be it known that I, Theevax Worke, a worm gear is journaled in the carrviage.

citizen of the United States, and a resident
of Orange, in the county of Kssex and State
of New Jersey, have invented certain new
and wseful Improvements in Gearing, of
which the following ix a deseription.

My 1wmprovement relates to phunographs
and particularly to means for advancing the
crrianges which bears the recorder or repro-
ducer, transversely to the direction of move-
went of the surface of the record, so that the
stylug’ will {raverse a spiral path on the
record.

The object of my invention is the produc-
tion of improved means whereby the car-
riage may be advanced, either directly by
the votating feed screw, as has hitherto heen
the practice, or whereby at the will of the
operator, the carriage may be advanced at
each revolution of the feed serew, a distance
bearing any desired ratio to the pitch of the
said feed screw. This is desirable in order
that a single instrument may be used for
the recording or reproduction of records,
the record grooves whereof have different
pitches. The ordinary phonographs now in
use are adapted for the reproduction of the
ordinary standard sound record, the grooves
whereof have a pitch of substantially one
one-hundredth of an inch. As records can
now be produced with a very much sinaller
piteh, preferably one two-hundredths of an

inch, and since 1t is impracticable to manu-

facture feed screws.with so small a pitch, it
is an object of my invention to adapt the
phonograph for the recording or reproduc-
tion of records of either of the sorts above

. mentioned, by means of a simple adjustment
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and with as little change as possible from

the present form of this instrument. .
With this and related objects in mind, my

invention consists of the features hereinafter

set forth and claimed.

~ In order that my invention may be more

 fully understood, reference is hereby made

to the accompanying drawings, in which the
same reference characters are applied uni-
formly to the same parts, and wherein—
Figure 1 is a cross-sectional view of one
form of device constructed in accordance
with my invention; Fig. 2 is a cross-sectional
view, taken at right angles to Fig. 1.and on
the line 2—2 in the said figure and looking

/in the direction of the arrow, and Fig. 3

provided with a stud 19.
1s attached to the crank shaft, which serves
to indicate the number of rotations which

STl the drawmgs reference mumeral 1 indi-
cates the feed screw of the phonograph, and
2 the back guide vod upon which the car-
riage 3 is movable. The said carriage, at its
forward portion, is slidably supported upon
the track 4, and the lever § is provided for
raising and lowering the earriage. A spring
arni 6 1s securdd to the eavringe, as by serews
7. This arm is bent slightly upward just in
front of the point where it is secured to ihe
carriage, and its free end is bent downward

mto a position which is almost- vertical. .\
slot 8 is formed in this downwardly extend--

ing portion. A bracket 9 is secured to the
lower portion of the carriage and argroove
10 is formed in the carriage immedintely ad-

jaeent to this bracket. A cylindrieal rod 11

is received within the slot S and the groove :

10 and rests against the bracket 9. Sur-
rounding this rod is a sleeve 12, At that
end of the sleeve adjacent to the feed screw
is a worm gear 13, and at the opposite end
of the sleeve and secured thereto 1s a toothed
wheel 14, the teeth whereof are extremely
sharp and hard. A portion of this wheel
rests within a cut-away part of the carriage
3, and the havdened teeth on its periphery
contact with the guide rod 2, being held
thereagainst by means of a spring 15 which
1s secured upon an arm 16 on the carriage 8.
Opposite the spring 15, and with its end
bearing against the periphery of the wheel
L, s a much more powerful spring 17.
This spring is supported and its end held
from contact with the toothed wheel, by
means of a crank 18, the shaft whereof is
An indicator 20

the record will make, while the carriage is
being advanced through a distance of one
inch. ‘When the carriage 8 is raised by

means of the lever 5, the rod 11 sliding in ;

the slot 8, the worm wheel 13 does not im-
mediately leave the feed screw but remains
in contact therewith, until the rod 11 has
reached the lower end of the said slot. The
worm wheel i$ normally maintained in fric-
tional contact with the feed screw by the
spring 6, the parts being so adjusted that a

 portion of the weight of the carriage is sup-
ported by this arm. :

" The operation'of the device is as follows:
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When the erank 18 isin the position shown in
Fig. 2, and thespring 17isheld inits elevated
position, the worm gear 13 and the toothed
wheel 14 are revolved when the feed screw
1 is actuated and the toothed wheel 14 be-
ing held foreibly against the guide rod 2 by
the spring 15, the carriage will be advauced

.at each rotation of the feed screw a distance

depending upon the ratio between the diame-
ters of the worm gear and the toothed wheel
14, When these are of substantially the
game diameter as in the form illustrated,
and a feed screw having a piteh of 0L of
an inch is used, the carringe will be ad-
vaneed at cacli rotation thereof, a distance
equal to one-half of the pitch of the feed
serew, or 003 of an inch. If a worm gear
or a toothed wlieel of a different size were
used, the amonnt of advance would of course
be different, depending_only upon the ratio
between the dinmeters of these parts. The
dinmeéter of the feed screw may vary soine-
what without affecting the operation of the
device as the worn gear 13 votates at a
speed which depends only upon the piteh
and speed of rotation of the feed serew and
15 independent of its diameter.

In order to adapt the instrument to the
reproduction of the ordinary sound record
having one hundred threads to the inch, the
crank 18 is turned downward through an
angle of 90°, bringing the figuves 100 on the
indicator 20 to the top. This movement of
the crank allows the spring 17 to descend
upon the toothed wheel 1H holding the same
against rotation, and pushing it wway from
the gnide rod 2, since this spring is much
stiffer and more powerful than the spring
15 which opposes it.  The toothed wheel L+

being thus locked against rotation, the worm -

gear 13 is likewise held against votation, and
for this reason it acts, on the rotation of

“the feed serew, precizely like the ordinary

feed nut now in connmon use, and the car-
ringe is advanced at each revolution of the
feed screw a distance which is the same as
the pitel of the serew. '

Havine now described my insention, what
I clainy 1s-- : :

1. In a device of the class described, the
combination of a substantiaily smooth guide
rod, a earviage. movable thereon and sharp
pointed means horne by the carridge aind co-
operating with the guide rod for moving the
carriage on the =aid rod, and actuating
means therefor, substantiadly as set forth.

9. fu a device of the elass described, the
combination of 1 substantindly smooth guide
rod, a earriage movable thereon, a toothed
wheel rotatably monnted on the said ear-
riage and cobperating with the guide red for
moving the carviage on the said rod, and
means for imparting roiation to said wheel
substaniially as set forth. A

g, In a device of the class described, the

936,264

combination of a substantially smooth guide
rod, a earriage movable thereon, a hardened
toothed wheel rotatable upon said carriage
and codperating with the said.guide rod for
meving the said carriage on the rod, and
actuating means for sald wheel, substan-
tially as set forth.

4. In a‘device of the class described, the
combination of a substantially smooth guide
vod, a carriage movable thereon, a feed
screw, means borne by the carriage and co-
operating with the sand rod for moving the
carriage on the rod, and means under the
control of the feed screw for actuating the
first numed means, substantially as set forth.

5. In a device of the class described, the
combination of a substantially smooth guide
rod, a carringe movable thereon, a- feed
scerew, a toothed wheel rotatably mounted on
the said carriage and cobperating with the
said guide rod for moving the said carringe
on the rod, and means under the control of
the feed screw for rotating said wheel, sub-
stantially as set forth.

6. In a device of the class described, the
combination of a substantially smooth guide
rod, a carringe movable thereon, a feed
serew, a wheel having hardened teeth rota-
tably mounted upon the said earriage and co-

operating with the guide rod for nioving the

carriage, and means under the control of
the fecd wcrew for rotating the said wheel,
substantinlly as set forth, . S

7. In a device of the class described, the
combination of a guide rod, a carringe mov-
able thereon. friction meauns borne by the
carringe aud =pring pressed against the said
rod for moving the earriage along the said
rod, and actuating means thevefor, means
for moving said friction means out of con-
tuet with said rod, substantially as set forth.

8. Inoa deviee of the class deseribed, the
combination of a guide rod, # carriage mov-
able thereon, a feed serew, a toothed wheel
rotatubly mounted on the said carriage, a
spring for pressing the wheel against the
said rod, and means under the control of the
feed serew for rotuting the said . {oothed
wheel, substantially as =et-Tovth.

9. Imea device of the cluss deseribed, the

combination of a guide Yod, 8 cirringe mov-
able (hereon, o feed serew, o wworm gear on
i earringe and meshing with the said feed
<erew, o toothed wheel rotatable on the said
carriage. =pring pressed against said rod
and driven from the said worm gear, sub-
stantially us set forth. .

10, Tn a deviee of the elass deseribed, the
combination of a stationary member. a mov-
able careiage, a feed serew, a worm wheel on
sid enrvinge and meshing with the said feed
serew, means actnated from said worm wheel
and cobperating with said stationary wem-
ber for moving the said carripge and releas-
able micans for holding the said worm wheel
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against rotation and disengaging the first
named’ means from engagement with the
stationary member, substantially us set forth.

11. In a device of the class described, the !

combination of a substantially smooth guide
vod, a carriage movable thereon, a feed screw,
& worm wheel movably and rotatably mount-
e on said carriage and mieshing with said
feed screw, and means actuated by the
worm wheel and codperating with the guide
rod for moving the said carriage, substan-
tially as set forth,

12. In a device of the class described, the
combination of a guide rod, a carriage mov-
able thereon, a feed screw, a worm wheel on
said carriage, means actuated by the said

worm wheel for moving the said carriage, a:

spriug for pressing the said means against a
ginide rod, and a more powerful, releasable
sprisg acting in opposition to the first named
spring and operating when released to pre-
vent the engugement of the said carriage
moving means with the said guide rod and

to hiold the worm gear against rotation, sub- -

stantiadly as set forth.

13, In a-device of the class described, the
combination of a movable carriage, a feed
sevew, Fotatable means on the said carriage
for advancing the same at a different rate
of advance from that imparted directly by
the feed screw, and means for locking the
sulfl means against rotation, substantially as
set forth, : _

14, Tn n device of the class described, the
combination ef a movable carriage, a mem-
ber relatively stationary thereto, a feed screw,
a worm geay normally rotatable on said car-
riage and mesbing with the said feed screw,
means actuated by the said worm gear and
cobperating with said relatively stationary
mewmber for moving The said carriage, and
means. for locking the worm gear against
rotation, substantigdly as set forth.

15. In a device of the class deseribed, the
combination of a guide rod, a earriage mov-
able thereon, a feed screw, a spring arm on
the suid carriage, 2 worny wheel and a toothed
wheel journaled between' the said” carriage
and the spring arm, the” former meshing
with the feed serew and the latter contact-
ing with the guide vod, and a spring for

“holding the toothed wheel in contact with

the guide rod, substantially as set forth.

16. T a device of the class deseribed, the
combination of a guide rod, a carriage mov-
able thereon, a feed screw, a spring arm on
the said carriage, n wormavheel and a toothed
wheel journaled between the sald carriage
and {he spring arm, the former meshing
with the feed serew and the latter contact-
ing with the guide rod, a spring for holding
the toothed wheel in contact with the guide
rod, a more powerful spring in opposition
to the first spring, a .crank and means nuder
the control of the erank for releasing the

2

said last named spring to bear against the
toothed wheel and hold it away- from the
guide vod and maintain thes worm gear
against rotation, substantially a wet forth.

1T Ina device of the class doseribed, the
combination of a guide rod, a careinge mov-
able thereon, a feed screw, a spring urin on
said carriage, a shaft, a worn gear and a
tovthed wheel mounted thereon hetween the
said spring arm and the said carrviage, the
worm gear meshing with the said feed serew.
a spring for holding the  toothed wheel
against the guide rod and a stronger spring
for lholding it away therefrom, rotatable
means for releasing or supporting the last
named spring and an indieator connected to
?le sald rotatable means, substantially a¥ set
orth. I

combination of a movable carriage, a feed
screw, a worm wheel rotatably mounted on
said carriage in engagement with said feed
serew, means actuated by the rotation of
said worm wheel for imparting a progressive
movement to the carriage and means for
locking the said worm wheel against rota-
tion, substantially as set forth.

19, In a device of the class described, the
combination of a movable carriage, a votata-
ble feed screw, a spring 6 secured to the said
carriage, o worm wheel engaging said feed
secrew, and a support for said worm wheel
the end of which engages a slot 8 formed in

- the free end of said spring, substantially as

_set forth. ;

20. In a device of the class described, the
combination of the feed screw, traveling car-
riage, rotating worm wheel, and means for
locking the sume against rotation, and an in-

+ dicator movable with said locking means for

designating the rate of feed of said carriage,
substantially as set forth.

21. In a device of the class deseribed, the
combination of a movable carriage, a feed
serew, rotatable means on said carringe fin
engagement with said feed serew, means ac-
tuated by the rotation of the rotatable means
forimparting a progressive movement to the
carripge, and means for locking said rotata-
ble nieans against rotation, and an indieator
movable with said locking means for desig-
nating the rate of feed of the carriage, stub-.
stantially as set forth. - Y

22. In a device of the class described, the
combination withi-the feed screw and travel-
ing carriage, of a worm wheel rotatably
mounted on said carriage, a stationary mem-
ber, means rotated by said worm wheel and
coiiperating with ‘said stationary member,
and means for severing the operative cor-
nection between the stationary member ani
worm wheel, substantially as set forth. |

23. Tn a device of the class described, the
combination with the feed screw and travel-
ing carriage, of a worm wheel rotatably
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moimted on said carriage In engagement
with said feed screw, and means operating
thron gh said worm wheel for feeding said

arriage at a plurality of different spveds,
\Ill)sldll tially as set forth.

In a device of the class <]e\(-1'1bod the
combmatmn with a movable cirriage and a
feed screw, of a vorm-wheel on ~.11<1 ear-
riage and mushmn with the said feed screw,
a u\ed abutment Wlt 1 which the Worm wheel
cobperates to advance the carriage by a dif-
ferentinl movement, and a snwle means for

locking the worm wheel against rolation and
Tor sunultangonxly destloylno the codper-
ative relation between the worm wheel and 15
the abutment to permit the worm wheel to be
i'od as a nut by the feed screw, substantially

s set forth.

This specification signed and witnessed
this 11th day of fﬂepfember 1907.

HERMAN WOLKE.
Witnesses:
H. - H. Dvxg,

Cuanres T Ronson.



