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-shows a plan, and IFig. 4 a sectional elevation
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. M ULTI DISKP;HO NOGRAPH.

&PEGIEICATION fori mmg pa,lt of Letters Patent No. 671,305, dated April 2, 1901

Apphcatlun filed June 11, 1900 Serial No. 19,890,

To all whom it may concern:

Beitknownthatl, JOEND. JLAGDEN a citi-
zen of the United St&tes residing at Memphlb,

Shelby county, State of Tennessee have in-:

vented certain new and useful Impr ovements

in Mualtidisk Phonographs, of which the fol-
lowing is a specification.

My invention relates to apparatus for re-
cording and reprodueing speech, known as
¢ phonocrl aphs,” and has special reference to
that class of p]mnnﬂ'l aphs in which the sound-
record is made on flat disks.

It has for its object, primarily, to prowde
means whereby a subject of considerable

length may be 1“ecorded and reproduced, or a .

series of short records may be made and re-
producedinthe same or in any predetermined
succession coutmuously and automatically.
It has also for its object the improvement of
the details of phonographs. Iaccomplish the
first, of these objects by storing a plurality of
record-disks in reserve and by automatically
placing each of these disks in succession when

the preceding records have been completed, -

by lowering the disk-table during the repro-
duction, so  that the top of each successive

record shall be at the same height at the be-
ginning of each, record, and by moving the.
re'tnoducmtr-pmnt over the records .:md re-
turning same auntomatically after eompletlon |
novel

of ea,eh I improve the details by a
method of raising the reproducer-point and
by the automatic means of acecomplishing this,

by the connection of the reproducer- pmnt_

with the diaphragm, by the manner of sup-
porving the reproducer-arm, and by the means
of following an irregular record, as will be

hereinafter more fully described in this speci-

fication. |
In the acco mpanymﬂ' dr awings, ‘which 111118-

trate my phonograph, Figure 1 is a side ele-.
multiple record-disks

vation showing the _
stored in the storage-bracket at the begin-

‘ning of the record, with one disk in place &nd

the leprodueer in position to begin. Fig. 2
shows a plan with the stored reoords re moved,
the top frame broken away in order to show
the reproducer-arm, and with the record-disk
and the bed-plate partially broken away to
show the directing or guiding spiral which
moves the reproducer acrossthe record. Fig.3

of a modification of some of the details.
1s a plan of a modification in which two dia-
phragms are used. Iig. 6 is a section, and 55
Fig. 7 an elevation, of the two ends of the re-

01,

it is so desired, by means of a pin’

(No model.)

KFig. 5

producel carrying arm, showing a modifica-
tion in which the dl&phl&“’lﬂlb carried on the
end of a horizontally-swinging arm directly
over the reproducing-point.
chanical perspective of an end of the guid-
ing-arm, showing various cams or knees there-
Fw' 9 1s a sectional detail showing
elutuhes disengaged. Fig.-101is a aectwnal

Fig. 8 is'& me- 6o

detail of the d ifferential gear which regulates 63

the height of the disk-table. Fig. 111is a plan
view of the driving-pinion, ShOW] ng section

of driving-shaft a,nd seﬂ‘mental screw, Kig,12
is a plan of the dl"iving-pulley. Fig. 13 is a
section of a record-disk.

Referring now to the drawings, in which
like numerals represent like parts in all the
views, 1 is the base-plate, which carries the

three frame-posts 7, 74, and 7%, to the upper

ends of which a top fmme 6 is hmued at the
points 6*1in the posts 7+ and 75, the end 65 of
the top frame 6 resting in the 130p of the post
7. This top frame 6 carries a bearing 6¢, held
by means of a set-screw 6” or like convenient

driving-shaft2. The lower bearing 9* for the

shatt 2 1s carried by a. bracket 9, bolted or
riveted to the under side of the base -plate 1.

The driving-shaft 2 1s rotated by a driving-

70

75

‘means, which is the upper bearing for the 8o

pulley 8, WhICh is fastened to said shaft bv 35

means of a key 8%, (shown in Fig. 12,) or, if

(1:1013
shown) inserted thlouﬂ‘h the pulley and the

shaft. The pulley 8 (bee Fig. 12) touches the

driving-shaft 2 on two of its sides only. On go

the Othel two sides spaces 8° are left, through
which spaces the segmental screw 15 is free

10 pass.

14 (see Figs. 10 and 11) is a driving- pII]IOIl

which is fclstened to the shaft 2 by a pm 14}3, 05

inserted through the shaft and the pinion.

‘The upper part of this pinion is turned down

to give a cylindrical por tion 144, on which is

_JOLIFIlclled a second pinion 13, whmh has inte-

oral with it at its apper end a nut 134, with
WhIGh mesh the threads on the seﬂ"mental
screw 15, which is slidably mounted on the
driving- shdf‘r 2. This segmental screw 15, as

, | shown in Fig. 11, is &ppm‘ently composed of

[CO




5

2

twWO pleces oppositely d1epesed in meoves in |

the driving-shaft 2; but reference to Fig. 1
shows that the upper end of these pieces is

connected by an annular portion 154, which

screws into the disk-table 3, which table sup-

ports the record-disk 4 Whlle it 1S 1n use.

Geared to the driving-pinion 14 is a large

gear 12, and concentr mdlly mounted there-
~ with 1s another gear 11, which carries the di-

10
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recting-spiral 11%. I will in this specification
designate the gear 11 as the “directing-gear”™
11. The directing-gear 11 meshes with the
pinion 13, which is journaled on the driving-
pinion 14. The directing-gear 11 is rigidly
fastened to a hollow spindle 194, which is free
to turn upon a spindle 199, rigidly fastened
to the bed - plate 1.
spindle 19 carries a clutch 19, (more fally
shown in Kig. 1
a cluteh 124, fastened to the gear 12 loosely
mouuted on the hollow spmdle 194,

the pinion 13 at nearly the same rate of speed
as that of the driving-pinion 14, moving them

relatively one tooth during each revolution

record, as that on the disk 4, the pinions 13

and 14 move relatively to each other a suifi--
clent number of times to lower the disk-table
3 and the record-disk 4 exactly the thickness
of one disk, thus bringing the upper portion

of the disk 4 in the same pOSlblOH at the end

of the record that the upper portion of the

disk-table 3 occupied at the beginning of the

record, the object of this bemw to meke use |

of the record-disk 4 as a table upon which to

bring another record -disk 4* down to have

ea,eh disk 1n turn to form the table for the

succeeding disk, making it poselble to repro-

duce all the stored 1e(301ds in saeeesmon
without removing the former record.

Fig. 9 shows the gear 12 and the attached

eluteh 124, with the teeth 12°0n thesaid clutch

disenﬂ‘a*red from the teeth 19° on the clutch
19. In this case the gear 12 is free to rotate

upon the spindle 19A which spindie, as be-

fore mentioned, carries the gear 11, and is

therefore free te rotate 1elebwe1y to the said
gear 11.

124 attached, I showin H‘W lafork 18, carry-

‘ing rollers 16 at the upper end of its Arms,.

which rollers bear against the under side of

~the gear 12'when the fork is put into use.

- 60

~ until thecluteh 124 disengages from the clutch { producer-point 45,

This fork 18 is carried by parallel bars 17,
which are supported on a -bracket 17¢, fas-
tened to the base-plate 1.
end of these bars, as shown in Fig. 1, a rod 174
1s fastened, whieh rod termninates in a button
178, By pressing down upon this button the
fork 181israised and the rollers 16 press against,
the under side of the gear 12 and raise same

The lower end of the.

)) which clatch enweﬂ‘es with

producer-point over the record 4 4%, &ec.

T'o raise the gear 12 and the clutch

At the left- hcmd i

ergos

19. :
brake.

the cluteh 19 without touching the stationary
spindle 19°. When this bmke comes against
the cluteh 19 and stops it, it holds the hollow

spindle 19 and the gear 11 attached thereto

stationary. If now the pulley 8, attached to
the main driving-shaft 2, be 1oteted the gear
11 holds the pinion 13 and its attached nut
134stationary and causes the segmental screw
15 to raise or lower rapidly, depending on the
direction in which the driving-pulley is ro-
tated. - This gives a quick means of raising

‘the segmental secrew 15 and the attached disk-

table 3, carrying the records 4 4%, &c., when
the entire set of records or any desired por-
tion thereof have been used and it 1s desired
to begin anew. It also furnishes a rapid

{ means of bringing any desired record into
The directing-gear 11 1s made with one

tooth more than the gear 12, so that when-
the gear 12 is driven by_ the driving-pinion 14 |
the gear 11, rotating with the gear 12, drives

place should it be desired at any time to eklp
one or more of them.

Upon the face of the directing-gear 11 I cut

Any further motion brings the fork 18
against the under side of the clutch 19 as a
‘The fork is cut away at 18* to allow

the fork 18 to bear against the ufider side of

75

30

Qo

a spiral groove 11%, which I call the *“direct-

ing-spiral.” A guidiug—piu___ 208, projecting
from the lower portion of the guiding-knee 20,

_ ution. | which knee is carried by a Umdmg arm 21,
The teeth on gears 11 and 12 and the thread

‘on the segmental serew 15 are so related that:
in making a complete reproduction of any

works in this groove and by meaus of con-
necting-pleces duecbs the motion of the re-
The
arm 21 is fastened by a sef-screw or other

‘convenient means to the lower end 224 of an
oscillating spindle, which spindle has the re-

producer-arm 25 fastened to it at 1ts upper

end 225,

- 23 and 24 are bmekets fastened, respec-
tively, underneath and f,ubove the baee-plate 1,
which carry the oscillating spindle 22. These
brackets are preferably fastened, as shown,
by the same rivets or bolts to the hase plete
The upper end 22° of the oscillating spindle
22 1s slightly reduced in size, and on this re-
duced portion is fastened the bracket 27°,
which carries the reproducer-arm 25. This

‘bracket 27°, as shown in Fig. 1, i1s an exten-

sion of a tubular sound-conveyer 27, which 1

“have shown terminating vertically.

274 is a circular plate which carries the dia-
phragm 28. 27® is a conical cover which is
fastened to this circular plate 27* and which
carries the reproducer-arm 25, to which 1t is
rigidly attached. The reproducer-arm may
be made of any convenient form, but I have
shown" it in the drawings attached as a tube.

The reproducer-arm 25 is rigidly fastened
to the oscillating spindle 22, so that while free
to move horlzonta,lly, or, 1abher to be moved
horizontally, it has no Vertieel motion what-
soever except such as is incidental to the play
of the spindle 22 in its bearings. ltisintend-

ed then that none of the weight of the repro-
‘ducer-arm shall rest on the record. ‘I'hefree
or swinging end of the reproducer-arm 2
carries a bracket 414, in which is pivoted a
tension-lever 26, whleh carriesin turn the re-
The replodueel lever 46
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is pivoted near its center 11'11. the tension-lever | post 7 and 72, which are hollow and support

26.  One end carries the reproducer-point 45
~and the otheris attached by a short cord 47+

to the reproducer-cord 47, which leads to the
diaphragm 28. The cord 47+ passes through
an opening in the under side of the repro-

ducer-arm 25, which, as stated, is tubdlar and
18 attached atright angles to the reproducer-.

cord 47. One end of the cord 47 is attached
to a piece 49 at the end of the reproducer-arm
25 and leads thence through the center of the
sald arm to the dlaphlatrm 28 at the opposite
end thereof. When the phonograph is repro-
ducing, the reproducer-point 45 rests by its

own weight and the weight of the tension-le-

ver 26 upon the record 4. When the record
has been completed and 1t is necessary to
carry the arm 25 back to its initial position
to begin a record, it is necessary to raise the
reproducer-point 45 from the record. Ordi-

- narily this is done by raising the entire arm

25 and the diaphragm attached clear of the
record. I accomplishthis, however, by means
of an arm 41 at right anﬂ*les to the tension-

lever 26, which arm'is att-ached by a cord 424

to & bell- craunk a8, carried at the opposite end
of thearm 25, and is thence connected by the
second cord 42° to another bell-crank 388%,

- which is earried on the guiding-arm 21. This

30

last bell-crank 38" is connected by a cord 42,

~which passes along the guiding-arin 21 and is

35

50

55

6o 1

attached near the free end thereof to the
knee 40, which knee 1s automatically tripped
at the end of the record by a cam 34 on the
upper face of the directing-gear 11 when the
record shall have been completed.

1%is a slot in the base-plate 1,thr oun‘h which
the cord 42" passes.

When the knee 40 strlkes the cam 34 on
the upper face of the gear 11, it pulls the

cord 42 forward and raises the tension-weight
26, which carries the reproducer-lever 46,
thuas raising the reproducer-point from the
record, as above stated. As the knee 40

-moves torward the spring 45 catehes on the |

top of lug 40° on the knee 40 and holds the

same until the arm 21 shall have swung back

to 1ts original position at the beginning of the
record and the lug 43* on the spring 43 shall
have come in contact with the pin 14, which
projects from the under side of the base-plate

1. This pin 1+ stops the spring 43, while the

swinging arm 21 continues to move, thus dis-
engaging the lug 43" from the lug 40° and al-
lowing the reproducer-point to again drop on
the record. The gear 11, turning still far-
ther, brings the cam 35 in contact with the
knee 33, a,lso carried by the swinging arm 21,
rew)lvmﬂ* saimne about the pin 33’* and blmﬂ'-
ing the pomt 33%, I'lg. 8, into its highest po-
sition just when t;he l{nee 33 18 under the end
of the arm 31+ (shown in Fig. 2) of the hinged
piece 51, thus raising the said arm 31* and
piece 31, to which it is attached, upward.
The piece 31 is pivoted at 31° and has the
arm 314 and the arms 31° extending ontward
from it.

rods 294, which extend upward in these hol-
low columns. The rods 29*terminatein lugs
29" and 29, (debwnated from their purpose as
“tripping- luws ’) which lugs project thr ough
slots cut thmuﬂ*h the rm&tq 7 and 72,

518 a 19001d~s‘00r{we bracket resting at 24

on topof the main shaft 2and revolving there-

with. It has at its lowerend lugs 10 and 104

shape, disposed &t right angles to each other,
with one lug 10 above the companion lug 104,

T'he lowest record-disk 4* rests on the lug 10+
and with the remainder of the stored plates

is carried around as the shaft 2 and bracket
5 revolve.
above mentioned are so spaced and normally
so disposed that the lug 10* passes between
them as the bracket 5 revolves, and they are
farther sufficiently distant from the bracket
5 to allow the lug 10, having its line of great-
est length at right angles to the direction of
motion, to clear them. When, however, the

knee 33 comes under the arm 31* and raises
it, and with it the attached arms 31 these

arms 31° raise the rods 294 and the lugs 298
and 29¢ attached, bringing the lug 298 into
the path of the qur 104, 80 that it wﬂl engage

The tripping-lugs 29® and 29

70

75

‘to support the stored récords 4* 4%, &e. These
luags, as shown in Fig, 2, are rectangular in

8o

go

the said lug and cause it to turn and at the- |

same time bringing the space between the

Tugs 29% and 29¢ into the path of the lug 10,

thus allowing same to turn freely, and thus
dropping the lowest record-disk 4* and allow-
ing the next record 4° to drop on the lug 10,
which 1s turned under it as the piece 10 is

turned from under the lower record. As soon

as the cam 35 passes from beneath the knee
33 it allows the arm 31<, and with it the arms
31¢ carrying the posts ?’9"" to drop and brings

the tripping-lug 29° into the path of the luﬂ'

10. This lug, striking the tripping-lug 29‘3
rotates a one - qu(utm turn as hefme aud
drops the stored records on the lug 10, where
they remain until the record 4%, which has

‘been dropped on top of the record 4, has been

reproduced. Just prior to dropping a new
record, however, the arm 21, guided by the
directing-spiral 11° on the gear 11, which arm
has been moving outwardly uniformly, brings
the knee 40 into position and it 1s struck by
the cam 84, which pushes it forward and
raises the reproducer-point 45 from the rec-
ord. At this point the arin begins to move
outward much more rapidly and continues to
s0 move until the reproducer-arm 25, carry-
ing the reproducer-point 45, is clear of the
record-disks. The spiral 11° continues then
in a circular are for a sufficient part of one
revolution to allow the placing of a new rec-
ord, as just described. The stored plate 44
is therefore free to drop to the top of the rec-
ord 4, which is supposedly already in place on
the disk-table 3. As soon as the record 44
drops the cam 36 on the directing-gear1l
strikes the knee 20 and raises the point 20°

The arms 31¢ extend beneath the | (shown in Fig. §)out of the spiral groove 11°.

105
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Referring again to Fig*.; 8, it will be seen that
the knee 20 rests against a spring 214, which

- is riveted or otherwise rigidly fastened to the

to

arm 21, the knee being held in place by the
pr essure of this spring against the ecorner 20°
of the knee. Now when the cam 36 strikes
the knee 201t rotatates about the pin 20+ and

the corner 20° presses against the spring 214 |

until the knee 20 shall have been turned at
right angles to the position shown in Fig. s,
at Whmh time the spring 214 presses aﬂ‘a,m%t
the upper face of the knee 20 and holds same

“until means shall have been applied to re-

-~ against a pin 19°,

20

place it.
arm 21 shall have turned to. the center to
begin a new record by bringing the knee 20
(Shown in Fig. 1.) This
pin 19® is fastened into the hollow rotating

spindle 194, which carries the directing-gear
11. The pin 198 strikes the upper side of the |

knee 20 and forces it down into its original
position, bringing the point 20® thereon into
the spiral groove 11° at its point of beginning
near the center of the gear 11, The guiding-
arm 21, carrying Wlth it the reproducer-arm

25, 1s SWllﬂﬂ‘ back to this central position by
means of a spriﬂﬂ* 22¢, which is fastened at

- 22" into the base- plate 1 and at 22" into the

. 30

35

- point 20° down into the spiral groove 11° on

40

spindle 22. As soon, therefore, as the pin 205
on the knee 20 has been raised out of the
spiral groove at the outside of the gear 11
this spring 22¢ comes into action and carries
the arm 21 back to the center, with the result
before mentioned—namely, the hollow spin-

‘dle 19*, turning, carries the pin 19® against.

the upper part of the knee 20 and forces the

the directing-gear 11. Immedlately thereaf-
ter the pin 12 strikes the lug 43* on the spring
143 and moves the lug 43" on the said spring

- out of engagement. with the lug 40° on the

45

50

60

- the diaphragm 28 at its center.
fore, the arm 25 swingsaround, the dia,phr&gm_ -
swings with it, keeping the cord 47 always at

knee 40, thus allowing the reproducm point
45 to rest on the reeord 4%, which has been

placed as above stated, starting thus the re-

production of the IGLOI'd
I have confined this description so far to 2
diaphragm 28, which 1s carried in an exten-

sion 274 27F of the speaking-tube 27, which is

rigidly attached to the reproducer-arm 25, the
vibrations being carried irom the reproducer-

point 45 to the diaphragm 28 by the repro-

ducer-lever 46, connected by a cord 47* to a
cord 47, extendmﬂ* along the center of the
hollow reprodueel - arm 25 and attached to
W hen, there-

rlﬂ*ht angles 130 the said diaphragm, to Whlch
1t is &ttaehed

In Figs. 3 and 4 I have shown a modlﬁca,-
tion in Which the dilaphragm 28*is carried 1n
a holder 27%, supvorted by a bracket 24+, bolted
to the bracket 24, the center of the diaphragm

being exactly over the center of the oscil-
-1&131116 spindle 22, which spindle extends up
"-Lhrouc-*h this bracket 24. The reproducer-

arm 25*=’vis carried, as before, by a bracket | new records to be put in place.

‘This means is furnished when the

N |

‘end of the -reprodueer-arm 254,

| pass.

671,305

27%, fastened 1‘1G'1d1y to this spindle. - The re-

.p10ducer -arm 254, oscillating with the osecil-

lating spindle 22, keeps the cord 47 always
taut, emd although the diaphragm 28 is sta-
tlonary the sound is reproduced in exactly
the same manner as where the diaphragm is
carried- on the moving shaft. In this case,
too, I have shown the hollow reproducer-arm

254 as of slightly-larger size than that shown

in Figs. 1 and 2 in order to carry the cord 47
near the upper part of the arm instead of
through the center of same, and thereby to

leave space at the bottom t0 bring the cord
42* also, which cord raises and lowers the re-
producer-point 45, inside of this tube, obtain-
ing in that way protection for both.

- In Fig. 51 have shown a modification in
which T carry two diaphragms in holders 27¢

L and 27%, which diaphragms are connected by

means of cords 478 and 47°, respectively, with
the main cord 47, leadmg, as before, to the
‘These cords
47% and 47° are joined at the point X (shown
in Fig 5) to the cord 47 and are protected by
Y- shaped extension of the tube 25%, through
the branches 25% and 25° of which these eords
The tripping-cord 42° extends through
an opening (not shown) in the lower part of

the Y 25° and is further protected by the

frame 27!, which carries the reproducer-arm
25% and its Y branches 25° and 25°, with the
diaphragms thereon.

In Fig. 6 I show a still further modification
of the reproducer arm, in which the dia-
phragm 28 is carried on ‘the end of the repro-
ducer-arm 27 and is connected immediately
with the reproducer-lever 46 by means of the

| short cord 474, the longer cord 47 used in the

other cases bemﬂ' dlspensed with. In this

case I have shown the cord 424, which raises

and lowers the reproducer-arm 46, unpro-
tected as in the first case. The reproducer-
arm 277 in this case is the sound-conveyer and

speaking-tube also.

- Fig. 13 shows a section of a reeord showing
the wax or wax-like surface 4°, carried on a
plate 4 of sheet metal.
ened at the edge to ploteet the edge of the

;record and to a]low the part 4% to be beveled

in order to permit the action of the pieces 10

‘and 1024, before described.

1 desue to call special attention to the fact
that the arm 25, which carries the reproducer
tension-lever 26 and the reprodacer-lever 46
and point 45, is free to move in a horizontal
plane, but that it hasnovertical motion. The
shaft 22, however, is made and so placed in

‘the br ackets 23 and 24 that it may be raised

bodily asmall distance.
thereproducer-arm 25 and the guiding-arm 21
are both raised through their entire lengths.

It is thus possible to raise the reproducer-

point 45 clear of the record and the guiding-
point 20 clear of the direeting-spiral 11° and
to swing them to one side to clear the record
and allow same to be removed or to allow
It also pro-

This plabe is thick-
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'~ vides means of ohancrmc-' ‘the repmflneuw-[
- point from one part of the record to a‘nn‘rher_
“and to reprodnce any part of a record.

this ar m.
10 _
| .'produeel-lever 46 clea,1 of the 16001d 1S ob-’

tained by raising the: ‘tension - lever 26 by
- means of the emd 428 wor kmﬂ* fhroncrh the

bell-cranks

advantage of this constr uction is that I can

make astiff and durable arm and not damwe{f
ITam-
~also enabled thereby to use a. mueh ]d,r'ﬂw;;;
" record, as I am not limited by the weight of.
All the vertmal motmn HQCE‘HSFLI y'f.

the record by excessive weight upon it.

38", 88, and 41.- I am L]lllb en-
abled to use an arm of any lenﬂ*th 01 wmght,--

that I desire without fear that it w111 press too’

hard upon therecord and cutor destroy same.

The entire pressure of the record in the case

 of this arm is governed by the weight of the

20"

repmdueel tension-weight 26.

' near the end of the reptodueu -arm 25, 254,

or 277, as the case may be. The reproducel-.

o lever 46 is pivoted in the tension-weight 26

‘and is connected by the cord 47* dnecbl3 to

the diaphragm 28 or by means of the cord 47

“with the diaphragin 28, as the case may be.

-~ Now when the 1eptoducel tension-weight 26

_30 .
" the record.

is lowered by the slacking of the cord 4:2" the
reproducer-point 45 is 10we1 ed till it rests on-
The reproducer tension-weight.

26 exerts a constant pressure through the le-

35

40 1

45

ver 46 to press the point 45 on the Iecmd and

at the same time. 1t pmduees a constant ten-.

sion of the cord 474, 1t will be seen that in~

“equalitiesin therecord will be followed by the

reproducer-point 45. In this case the repro-

“ducer- point 45 is expected to follow the whole |
thickness of the records, being the amount

that the disk-table lowers during each record.

- Having described. in detail Lhe different
parts of my phonograph, the action of the

same is- as follows: A record 4 ha,vmﬂ" been

placed on the disk- table 3, the phonom aph is

started by means of Il’leGhdHISm (not shown
or described,) which may be a motor placed

in one corner of the box and driven by a belt

through the pulley 8 or by any other desired

 means, tm which means I make no c¢laim.

50

The opemtmu‘ mechmnc;m however, having
been set in motion, the record is mmted and
at the same time Lhe pinion 14, keyed to the
shaft 2, rotates the gear 12 and through

clutéhes 122 and 19 the directing-gear 11.
this gear rotates the [mmt 20% on the knee 20
moves slowlyoutward in thespiral groove 117,

carrying the arm 25 outward from the centel

- ord 4 being 1013@1:6(] more rapidly than is the

60

at the same time, the plate carrying the rec-

gear 11 in the ratio of the diameters of the
gear 12 and the pinion 14.
fule on the record 4 is muceh closer thaun the
groove cut in the upper portion of the direct-

ing-gear 11, by which means a very fine and
-(310‘-«(} 16(3011] may be made on the disk 4 with
a comparatively coarse spiral on the direct-
Dur'mfr thls time the gears.11 and |

ing-gear.

I‘h 8

45, clea‘r of the record.’
passes mpldly toward the cdge of the gear 11
and swingsthe reproducer- (u ns 25 (..ledl of the
‘record and record-table 3.
,sawmﬂ*s clear the cam 35 strikes the knee 33
and raises the arm 31* and attached arms 31°,
which raise the rods 29* and bring the lug 09"
thereon into.engagement with Lhe lug 10“ ro-
‘tating it a one- fourth turn, and dmps the rec- .

| ord 4% downward upon the completed record .
{4, the lug 10 by the same rotation havingen-
eaged the second record 4® and pr evented it
As soon as the cam 35 passes .
the kunee 33 the knee 33 drops back to its origi-
nal pO‘Sl_thll and allows the rod 294, carrying
298 and 29°, to drop to its original
This bnnﬂ‘s the lug 29¢ mto en-"
| gagement with the qu* 10, which it rotatesa
one-fourth turn, a,llowmfr the abored records
to drop to the 1110' 104, as before.
| ately after thisis dmw the cam 36 in the gear
11 strikes the knee 20 and raises the point 20®
‘clear of the spiral groove in the uppel face of |
‘the gear 11, the knee being held in its raised
:-posmon by the spring 214,
“gniding-arm 21 aud allows the coil-spring 22¢
-to throw the same and the. 1eplodueel-arm
back to the center. -
43 engages the pin 14, f&stened in the under-
This disengages the
spring 43 from the knae 40 and allows same
to drop to its original position, and with it the

This tension-
‘weight is pivoted in a. blaekeb 414, carried

”ftom falling.

As

" The spiral, there-

12 slowly m‘rate the nnt 13A mth lefel ence to_
1he segmental screw 15.
swmenml screw and the number of teeth on
the cears 11 and 12 are so related that when:
the 1e001d shall have been completed the nut: =~
13%will have lowered thesaid segmentalscrew

the thicknessof one record. -
‘arn 25 having eompleted the record on the o
disk 4, the cam 34 is in such position thatit
._ “‘thes the knee 40 and raises the temsion- -~ .~
weight 26, and with 1t the 1ep10dueel point

The directing-groove =~ =

The reproducer-

the lugs
posﬂamn

The lug 40* on the spring

side of the base-plate 1

The thread on this

75

“As the arm 25 .'

. 90 | II

“Immedi-

I00

‘This releases the

105'

11O

remoducm-»pmnt 45, to come down upon the

record-disk 4. The hollowspmdle 194, rotat-

uhe directing-gear 11l and the repr oducmon be-
gins anew, as with the first record. This is
1epeat,ed antil all the records or any desired
portion thereof shall have been used. It will

be seen that by storing a number of records

(I have shown twenty- three in the drawings)

a subject of considerable length may be re-

produced. The delay incident to changing
from one record to the next being short, the
interruption will amount to ahnosb I]OthIlﬂ‘
In the case of a speech extending over con-

siderable space of time this will be extremely

valuable. While the reproducer is travers-
ing the records the record-table is slowly low-

! eled by means of the differential gears 11 and

12, being lower ed each time emetalv the thick-
11e% of one record. If all the records are

used this will bring the record-table 3 to the
bed - plate

\»Vhen all the records in the

‘ing, brings the pin 198 against the upperpart .
ofthe kuee 20and turns th1S knee down bring-

ing the point 20% into the spiral groove 113111-'-115' |
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. 'the shaft 2.

L droppmﬂ' the proper number of records 44, 45,
o &e., on this dlbk table 113 15 pOSSl ble to beﬂ'ul
o any point.

e "3;‘:’::

!blacket 5 hfwe been transferred to the record-
' table 3, or if at any time during the repro--
{:fjduetlon it is"desired to begin again, the top
| frame is thrown back and the records are llft-—'_
- 5.ed-off the record-table 3'and out of the pho-|
_.‘IlOUI‘aph

While: in the &ttached elal ms I ha,ve mbro-}_ |
duced some of the details of constr uction, I
U jWISh it understood that I reserve the right Lo'_?
o ..vary the minor details herein descrlbed vnth-"-
. out prejudice to my interests. -

Having thus fully debenbed my -phono-

'ﬂ'ra,ph wha,t I claim, and desire to secure by |

R _'--__:jLel;ters Patent of the United States, is—

1. In a phonograph, the eombma,tlou with-
E the reproducer and means of causing sa,me.'-
. to be moved over a record, of a disk- mble,
o plurality of records ealued above said dlsk- 1
- tableand means of dropping each of said rec-
" ords into place successively, at the end of
" each reproductlon sub%bantmlly as shown |

aud described.

45
o eombmatlon with a hOI‘lZOﬂbdlSWlﬂﬂlnﬂ' &1[11
" areproducer carried thereon, means of caus-
ing said reproducer to follow a record and
means of rotating said record, of a disk-table,
a plurality of recmds suppmted above smd_
.t&ble, and means of dropping said records
‘into position successively and automatically
~after the completion of each record, substan-
~ tially as shown and described. .

3. In a phonograph, the combluatlon with
a rotating shaft, a record-carrying-disk table

55

2. Ina phonogmph thl]lﬂ‘ disk- reeords the_

~ earried th_e'reon,- a' bracket carried on said

shaft supporting a plurality of records, and

~ means of automatically dropping each of said

)0

records Suueebbwely, substantially as shown'

and described.
4, Inadisk-record phonowra,ph the combi-

nation with a rotating shaft, a disk- table

" mounted thereon, a brael{et mounted on said

rotating shaft a,dapted to carry a plurality of
disks, lugs on the bottom of said bracket to

S ~They are then_ lepla,eed in ‘the|
-+ braecket: 5 cmd the same is pla,ced again over
T - The button 178 is now pressed
.- . and the fork 18 Taises the cluLeh 124, attached
© 7.7 10°t0 the ‘gear. 12, out of engagement with" the.
A ‘eluteh: 19 attdehed to the cgear 11.
~ _pressure 01:1 the button 1’TB causes the upper
- ... face of -the fork to.engage the under side of
... the clutch 19'on the gear1l and plevenbb the
rotation of the pinion 13, carrying the nut
o If ‘now the shaft 2 be rotated, the seg-
" mental secrew 15 will rise rapidly thlou*ﬂ*h the
© . .nut 13* until the record- -carrier 3 comes to.
. -its original position, at which time the but: |
ton 1’7]3 may be. released, and the arm 25 hav-
" ing been brou aght to the center reproduction
PO becrms anew.’ It is of - course possible to throw |
SRR ithe button 172 in at anv time and by revers-
- ing the motion of the shaft 2 to lower the |
dlsk table 3 to- any’ desired: pomt and by |

10tat1nn' b&ld 1110*9 a,t the Gompletmn of each

 record to drop another record into pla,e@ sub-
_;bmnbuuy as shown and described. |

5. Ina phonowmph the combmdmon with

-jfa, rotatable shaft, a record-carrying table
‘mounted thereon, a,leeorcl thereon, a bracket
~carried by said I'Otdtll]“‘ shaft adaphed to hold
“a plurality of recor d-dlbk&a, lugs on the bottom
~end of said bracket adapted to support said
|'records, suitable bearings for said rotating
‘Further |

75

shaft and a suitable fra,me to carry said. bea,r'-

‘ings, said frame having hollow posts, rods
-;_mounted in the hollow post&, of said frame,said
rods having.lugs ‘on their upper ends to en-
~gage the 111“"b on the lower end of the storage-

bmeken the lugs on the said rods being nor-

‘mally out of the pa,th of the bra,ekest lugs, and
means of raising said rods to cause the. luws -

to turn thereon to cowe into the path of and

“engage with the lugs onthe lower end of the
| bracket to cause one of the storage-records to
drop into’ position -antomatically, when the
‘record below shall have ﬁmshed subst,&ubmlly
as shown and described. -

6. In a phonograph, the COIIIblIldTIOI] mlth

| asuitable base- plate a,smta,ble frame mount-
ed thereon, chh:LflJ carried in bemm% 1n said

| frame, _sald shaft carrying a disk-table, a
bracket forstoring a plurality of records, lugs
on the lower end of said bracket, rods, in the
hollow posts of said frame, resting on a hinged
piece, the said hinged piece underneath the'

~-|-sald base - plate and means of raising the
‘hinged piece a,uboma,tleally, to raise the rods

in the hollow Pposts and cause the lugs on said

‘rods to éngage the lugs on the lecord storage

bracket, to dwp a record into place at the com-
pletlon of a former rec,ord subbtantlally as

'ssho wn and described.

-7. In a phonograph, the combination with

-__.;1 base- pl&te, a suitable frame mounted there-

on, gearing carried beneath the said base-

plate, a shaft pivoted in bearings in said

frame, said shaft having pinions thereon to
engage the said gearing, a record- udrrymﬂ—

_dlcsk table mounted on said romtuw shaft,
‘record-storage bracket carried on the uppel
ond of said rota,tmﬂ' shaft lllﬂ‘b on the lower

end of said braeket to suppmt the stored rec-
ords, rods set in the hollow posts of the frame,
1ucrs on the rods progeublnﬂ' through holes m

'_the sides of the posts, a swinging piece under
the base-plate having arms on which the rods
rest, a cam on the upper gear, a swinging arm,

& ]mee pivoted nearthe end Lheleof 411d means
of bringing the swinging arm to such position
that the sa,ld knee thereon will be engaged by
the lug on the gear, and will raise Lhe sald
swinging piece and 1311@ rods supported there-
on, and therebv cause the lugs on- the rods,

to come into the path of, a,nd t0 engage lshe
1ugs of the storage- bmekeb and rotate same

to ar op a record mto position at the comple-
tion of the former record, Subs'mntmlly as
shown and described.

3. In a phonograph, the eombma,tmn with

supportthe disks, a,nd means of automatw&lly | a base- pldte a suitable frame thereon, a driv-
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ing-shaft rotating in bearings in said frame,

arecord-carrying-disk tableslidably mouunted

on said shaft, a record-storage bracket car-
ried on said shaft, and means of dropping

each record successively into place, auto-

matically upon the completion of the preced-

ing record, of differential gearing to lower the

record-carrying disk through the thickness
of a record, substantially as and for the pur-
poses set forth. - - |

0. In a phonograph, the combination with

a base-plate, a suitable frame mounted there-
on, a driving-shaft journaled in said frame,

“arecord-carrying-disk tableslidably mounted
thereon, a storage-bracket carried on the up-

per end of said shaft, a plurality of records

carried by said bracket and means of drop-

ping successive records into place, of a seg-
mental screw fastened to said disk-table and
slidably mounted on said shaft, a nut rotata-
bly mounted on said shaft and engagingsaid

‘segmental serew, and differential gearing for

rotating said notrelatively to said shaft and

“segmental screw, to lower the disk-table

25

through the thickness of one record-disk dur-
ing the reproduction of a record, substan-

 tially as shown and deseribed.

30

10. In a phonograph the combination with
a rotating record-table and a record thereon,

of ahorizontalswinging arm carrying arepro-

duceron the swinging end thereof, and means

of causing the arm to swing away from the

center of the record-table and the record
thereon and to follow a spiral record, said

- means cousisting ot a separate gniding-spiral
of coarser pitch, a point to follow said spiral

“and means of connecting this point with the

10

reproducer-point, substantially as shown and

~described. o -
11. In a phonograph, the combination with

a record-table, a record thereon, a horizontal

- swinging reproducer-arm, moving thereover,

45

50

said arm ecarrying a record-reproducer, and
means of causing said reproducer to follow
the record consisting of a rotating gear with
a gpiral groove in the web thereof, a swing-
ing guiding-arm rigidly fastened through a
vertical spindle to the said reproducer-arm,
a point on the end of said guiding-arm en-
ocaging with the spiral groove in the web ot

the said rotating gear, and means of rotating

535

said gear substantiaily as shown and de-
scribed. . ' o '

12. In a phonograph, the combination with
a rotatable record-table, a horizontally-swing-

ing reproducer-arm carrying the reproducer-

6o

point, and means of causing said reproducers-
point to follow the record, of means of rais-
ing said reproducer-point clear of the record,
independently of the reproducer-armsubstan-
tially as shown and deseribed.

13. In a disk-phonograph the combination
with a disk-table mounted on a rotating shaft,

a bracket mounted on said rotating shaft

adapted to carry a plurality of disks, a plu-
rality of disks therein, lugs on the bottom
of said bracket to support the disks, and

4

| means of automatically rotating said lugs at
the completion of each record, to disecngage
thesaid lugs from the disks and to drop same

in place,substantially asshown and described.

14. In a disk-phonograph, the combination

with a disk-table mounted on a rotating shaft,

a bracket mounted on said rotating shaft

- adapted to carry a plurality of disks; a plu-
rality of disks carried thereby, said disks

having beveled edges; Tugs on the bottom of
said bracket tosupport the disks, and means
of automatically rotating said lags at the
completion of cach record to drop & new rec-
ord into place, substantially as showu and de-

seribed.

15. In a phonograph, the combination with

-a base-plate, a suitable frame thereon, a driv-
ing-shaft adapted to rotatein bearings in said

frame, means of rotating said shaft, a record-
carrying-disk table, a segmental screw at-
tached to said disk-table and slidably mount-

ed on said shaft, a record-storage bracket car-

ried on said shaft, and means of dropping

each record into place automadtically upon

the completion of the preceding record; of a
pinion fastened to said driving-shaft, said
pinion engaging with a gear-engaging with a
second gear fastened therefo, said second

gear having one tooth more than the gear to

which it is attached and meshing with a sec-
ond pinion rotatably mounted on the driving-
pinion; said second pinion having a nut
formed therein, which nut engages with the
segmental screw to lower the record-table,
substantially as and for the purposes set
forth. | " . |
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16. In a phonograph, the combination with -

a base-plate, a suitable frame mounted there-
on, a driving-shaft journaled in said frame,
a storage-bracket carried on the upper end
of said shaft, a plurality of records carried
in said record, and means of dropping suc-
cessive records into place; of a record-carry-
ing-disk table a segmental serew fastened to
said disk-table and slidably mounted on said
shaft, a nut rotatably mounted on said shaft
and engaging said segmental screw, a differ-
ential gear for rotating said nut with refer-
ance to said shaft, a segmental screw to lower

IC§

ITO

115'

the disk-table through the thickness of one

record-disk, during the reproduction of a

record; and means of throwing the differen-
tial gearing out of action, to permit the rapid
raising or lowering of the disk-table, sub-
stantially as shown and described.

17. In a phonograph, the combination with

a base-plate, a suitable frame thereon, a driv-

ing-shaft journaled in said frame, a storage-
bracket carried on the upper end of said shaft,
a plarality of records carried by said bracket,
and meauns of dropping successive recordsinto
place, a record-carrying-disk table, a segmen-
tal screw fastened to said disk-table and slid-
ably mounted on said shaft and engaging sald

| segmental serew; a gear driving sald nut, a

second gear fastened to said driving-gear by
a cluteh, and a pinion on said driving-shaft
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dfiﬁng‘ sald second gear, of a 'fork-'-adsi;pted
to raise said secound gear to throw the cluteh

‘thereon out of engagement with the driving-
gear; said fork being formed also as a brake -
to hold the driving-gear and the nut engaged
therewith, so that the disk-table may be rap-
~ 1dly raised or lowered, substantially as shown

and described. o | |

18. In a disk-réebrdﬁ phonograph, the com-

bination with a driving-shaft, a bracket sup-
ported thereon carrying a plurality of record-

disks and means of dropping each of these

~disks successively on the completion of the

preceding record; of a segmental serew slid-

20

ably mounted on said driving-shaft, a disk-

table attached. thereto, a nut with pinion

thereon engaging said segmental screw said

‘nut-pinion being rotated with reference tothe
said driving-shaft and segmental screw by

means of differential gearing composed of a

pinion rigidly fastened to said driving-shaft,

- alower gear driven by said pinion, said lower

. _'25

gear having a clutch on its under face to en-
gage with a cluteh attached to an npperdriv-

ing-gear which has one tooth more or less

than the lower gear and the said driving-

gear meshing with the said nut-pinion, and

~-openings cut through the driving-pinion to

30

40

45

forth.

permit the passage of the segmental screw,
substantiall

19. In a disk-record phonogr&ph, the com.-

bination with a driving-shaft, a bracket sSup-

ported thereon carrying a plarality of record-

~disks, and means of dropping each one of

these disks successively on the completion of
the preceding record; a segmental screw slid-
ably mounted on said driving-shaft, a disk-
tableattached theretoand anut having a pin-
ion thereon engaging said segmental screw
said nut-pinion being rotated with reference
to the said driving-shaft, a gear driven by
sald pinion, said driven gear having a eluteh
on its under face to engage with a clutch at-
tached on a driving-gear having one tooth

‘more or less than the driven gear, the said

- .driving-gear meshing with the said nut-pin-

go
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lon, and openings cut through the driving-
pinion to permit the passage of the segmental
screw; of a fork adapted to raise the driven
gear and the clutech thereon out of engage-

~ment with the cluteh on the driving-gear, and

to press agalnst the ciuteh on the said driv-

ing-gear as a brake to hold the said gear and

the nut-pinion meshing therewith, so that the
segmentalscrew may be rapidly rotated there-

~on to raise or lower the disk-table, substan_-

tially as and for the purposes set forth.

20. In a phonograph, the cembination with
a rotating record-table and the record there-
on, of a horizontally-swinging arm carrying
areproducer-point on the swinging end there-
of, and means of causing the arm to swing
outward from the center of the record-table
and the record thereon and to follow a spiral
record, said means consisting of an inde-

pendent spiral, a directing-point to engage |

v &S and _f{)l" the purposes set

871,305

| with same connecting members to connect
| the point and the reproducer-arm and means

of releasing said arm by tripping said di-

recting-point ‘out of the directing-spiral and
at the same time tripping the reproducer-

point clear of the record,-and means of re-
turning said swinging arm to the center of
poses set forth. | -

- 21. In a phonograph, the combination with
a record-table, a record thereon, a horizon-
tally-swinging reproducer-arm moving there-
over, sald arm carrying a record-reproducer,
and means of causing said reproducer to fol-
low the record, said means consisting of a ro-
tatable gear with a spiral groove in the web
thereof, means of rotating said gear, a swing-
ing guiding-arm rigidly fastened through a
vertical spindle to the reproducer-arm,a point

the record, substantially as and for the pur-

on the end of said guiding-arm engaging with

the spiral groove in the web of said rotating

gear, and means of returning the said repro--

ducer-arm to the center to begin a new rec-
ord, substantially as shown and described.
22. In.a phonograph, the combination of a
record-table, a record thereon, means of oper-
ating said table, a horizontally-swinging re-

producer-arm moving thereover,said arm car-

rying a reproducer, and means of causing said

reproducer to follow the record, said means

consisting of a rotating gear with a spiral

groove in the web thereof and means of ro-

tating said gear, a swinging guiding-arm rig-
idly fastened through a vertical spindle to
the said reproducer-arm, a point on the end
of said guiding-arm engaging with the spiral
groove in the web of the rotating gear, a cam
on the said gear to disengage the said point
from the spiral groove and a coil-spring to

bring the reproducer-arm back to the center

when the point is disengaged substantially
as shown and described. .
29. In a phonograph, the combination with
a record-table, a record thereon, a horizon-
tally-swinging arm moving thereover, said
arm carrying arecord-reproducer, and means
of causing said reproducer to follow the reec-
ord, consisting of a rotating gear with a spi-
ral groove in the web thereof, and means of
rotating said gear, a swinging guiding-arm

rigidly fastered through a vertical spindle

t6 sald reproducer-arm, and a point on the
end of said guiding-arm engaging with the
spiral groove in the web of the rotating gear,
of means of raising the reproducer-point clear

of the record, means of disengaging the said
point from the spiral groove, and means of
returning the reproducer-arm to the point of
beginning said means consisting of a coil-

spring attached to the vertical spindle and
the base-plate, substantially as shown and
described., | |

24. Iu a phonograph, the combination with

a record-table, a record thereon, a horizon-

tally-swinging reproducer-arm moving there-
over, said arm carrying a record-reproducer,
a vertical spindle, a swinging guiding-arm
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1

1ﬂ*1dly fastened throuﬂ*h the said vertical
spindle to said reproducer arm, a rotatable
gear with a spiral groove in the web thereof;
means'of rotating said gear, a point on the
end of said guiding-arm engaging with the
spiral groove in the web of the said rotating
gear, means of raising said reproducer-point
clear of the record, consisting of a cam on
thesaid gear; akneeon thesaid guiding-ari,
connected by a cord and bell-crank levers to

a tension-weight which carries the reproducer-

point, the said tension-weight, a lever mount-
ed therein having a reproducer-point on one
end thereof, and being connected at its oppo-

site ends by means of a cord to a diaphragm ;.

the said diaphragm, means of disengaging the
guiding-point from the groove in the rotating
gear, consisting of a cam on the said rotating
gear, to engage with the knee which carries
the ﬂ‘uldln D‘-—pomt all substantially as and for
the purposes set forth. |

25. In a phonograph, the combination with
a rotating record-table, a horizontally-swing-
ing reproducer-arm, a bracket on the end of
sald arm, a tension-weight mounted in said
bracket, said tension-weight carrying a re-
producer-lever, having a reproducing-point
on oneend thereof, and the opposite end there-
of connected by means of a cord with a dia-
phragm, and the said diaphragm; means of
causing sald reproducer-point to follow the
record, and means of raising said reproducer-
point clear of the record, substantially as
shown and deseribed.
- 26. In aphonograph, the combination with
a rotating record-table, a horizontally-swing-
1Ing reproducer-arm, a bracket on the end of
sald arm, a tension-weight mounted in said
bracket, said Lensmn-wewht carrying a le-
ver, havlnﬂ' a reproducing-point on one end

.thereof, and the opposite -end thereof con-

nected by means of a cord with a diaphragmn
and the said diaphragm; means of causing
said reproducer-point to follow the record,
and means of raising said reproducer-point
clear of the record, consisting of a cam on 4
rotating gear, a knee to engage with said cam,

and cords connecting the said knee through

bell-cranks with a bell-crank on the end of
sald tension-weight, substa,ntlally as shown
and described.

27. In a phonograph, the combmabwn with
a record-table, a record thereon, a horizon-
tally-swinging reproducer-arm moving there-
over, said arm carrying a record-reproducer
and means of causing sald reproducer to fol-
low the record, consisting of a vertical spin-

dle a, swmﬂ'mb guiding-arm rigidly fastened

through the vertical spindle to said repro-
ducer-arm, a rotatable gear with a spiral
oroove in the web thereof, and means of ro-
tating said gear, and a point on the end of
said guiding-arm engaging with a spiral
ogroove in the web of the said rotating gear,

| of means of raising said 1*eproducer point fr-om

the record, means of causing the said repro-
ducer-arm o return to the centel of the rec-
ord to begin a new reproduction; and means
of holding said reproducer-point away from
the record, during this returning movement;
sald means consisting of a knee on the end of
the said guiding-arm, a cam on sald rotating

gear to engage said knee and raise the repro-

ducer-point, a spring fastened to said guid-
ing-arm, adapted to engage with a lug on said
knee and hold said knee until the spring shall

have disengaged therefrom, and a coil-spring

fastened to said vertical spindle and to the
base-plate, all substantially as shown and de-
scribed.

28. In a phonograph, the combination with
a rofating record - surface, a horizontally-
swinging arm, a lepmducel" point on the
free end thereof means of causing said point
to follow a record on the said surfaee said
means consisting of a directing-spiral exte-
rior to the said surface and a point guided by
the said spiral and means of connecting the
said point with the reproducing-point, sub-
stantially as shown and described.

29. In a phonograph, the combination with
a record, a swinging reproducer-arm, a repro-
ducer-point movably attached tosald arm and
means of causing said point to follow a rec-
ord, of means of raising said point with ref-
erence to said reproducer-arm to disengage
the sald point from the record, subsmntlally
as shown and described. | |

30. In a phonograph the combination with

a record and means of operating same, &

swinging reproducer-arm and means of guid-
ing same, of a reproducer-point so attached
to the reproducer-arin that i1t has an inde-
pendent motion at right angles to the plane
of motion of the reproducer-arm, and means

of controlling this motion to raise the point

clear of the record substantially as and for
the purposes set forth.

In testimony whereof I have signed my
name to this specification in the presence of

' two subseribing witnesses.

JOHN D. BLAGDEN.

Witnesses:
T. D. YOUNG,
LEE THORNTON.,
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