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UNITED STATES

Pa,tented J une 21, 1904

PATENT OFFICE

HENRY PRICE BALL, OF NEW YORK N. Y., ASSIGN OR OF ONE HALF TO'
' OF (JHI(JAGO ILLINOIS

SAMULL INbULL

PEHF‘OHATNGDEVICE FQF' MUS'C—"‘ROL"S'

SPECIFICATION forming part of Letters Pa,tent No '?63 038 dated J une 21 1904.

| Apphcatmn ﬁlad

ril 10, 1902 Serlal No. 102,226,

(Nu mndel )

To all whom it may concern:
Be it known that I, Hexry Price BaLL, a

citizen of the United States, residing at New

- York city, county and State of New York,
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haveinvented a Perforating Device for Musm—
Rolls, of which the follomno"lsa specification.

My invention relates to a machine for re-
producing music-rolls, and comprises in 1ts
construction a deviece thrown into action by

the movement of the music-roll and a second

device energized by the firstdevice which will

serve.to 1emoduce upon one or a number of

moving strips of paper the pertoratlons of the
music- 101] '
The object of my invention is to mechfm—-

ically and automatically produce one or a num-.
ber of music-rolls which shall be identical, so

far as the perforations therein which produce
the musical notes are concerned, with the per-
forations of the music-roll of which they are
coples.

- A further obJect of my invention is a con-
struction whereby the ordinary commercial

music-rolls, such as may be purchased in the
open market, can be used as the originals from’

which the duphmte copies may be made, thus
doing away entirely with the inconvenience

and expense of employing what is known as

" master” musm-rolls

The accompanying. drawings will serve to

illustrate my invention, and in which similar
numerals :;md letters indicate like parts.
Figure 1 is a view taken on the line X X of

- M. 9 “TFig. 2isa view taken on the line Y Y

of Flo' 1 and also showing in vertical section

the mechanical device employed for actuating

the perforating mechanism. Fig. 31sa detail
of the cccentric for operating the punches.
Fig. 4 is a detall of the eccentric for oper-
ating the punches which perforate the rack-
holes.

openings in the master- roll relative to the

' openings in the tracker-board of the mechan-

ical device for actuating the perforating mech-

“anism and in the lower diagram the position.

of the perforations in the reproduced music-
rolls. Fig. 6 showstwodiagrams, illustrating
2 master musm -roll and a reproduced music-

roll which is to be duplicated.
derstood, however, that instead of employing

of the perforating - machine. _
‘these frames and in the same horl?ontal plane_ o
. ‘In my application Serial
‘No. 94,633 1 have shown but-a single shaft.

___shafts .
-of one is to form a compact machine, within

“which the number of punches leqmred to pro-
duce the necessary perforations shall be lo-
|-cated within a space corresponding to the
width of the present commercial music-roll.

Fig. 5 shows two diagrams, illustrat-
ing 1n the upper diagram the position of the

roll, and Whl(}h dl‘wrame are mtended to show
that the pertoratlons in the reproduced music-

roll may be altered in shape and made closer

together than those in the master-roll.

Tn two former applications for Letterc:Pa,t-.
ent, Serial Nos. 94,633 and 97,353, filed, re-

-spectwely, Februarv 18 and March 8, 1902 I.

have described machme% for pertoratmo* mu-
sic-rolls. |

50 .
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My present machme embodies in its con-

struction, together with other mechanism,
hqubcsta,ntlally the mechanism described in the |
ng music-

first-named application for perforati
rolls. I wish it understood that I may also

use the mechanism described in my second ap-

plication.  Asthe mechanism for perforating
the music-rolls is fully described 1n the afore-

60

said applications, I will only describe such of

‘the mechanism of the present application as

is necessary to give a full understanding of

| my present invention, referring to my tormer

70

applications for the specml features of con-

struction.

In this Specﬂmatlon a,nd for the purpose of
‘clearness of the description I shall make use

75

of the term °" master-roll” as referring to the
_I.WlSh 1t un-

a master-roll as the term is now understood -

in the art I may use any commermal Music-

roll. |
 In the drawmgs, 5 indicates the Slde frames
"Mounted in

are the shafts 6.

3o

In the present ‘Lpphcamon there are two

My object in using two shafts instead

and at the same time leave room for free
movement of the cams, eccentrics, and latches
necessary to operate the punches In other

90
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respects the machmeq are substa,ntlallv the

- salne.

\Ioumed upon the shafts 6 are a Series ot
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cams 7, and between these cams and fast to
the shatt 6 are a series of toothed wheels 8.
These wheels have four teeth. Mounted upon

the cams 7 and moving with them are the

latches 9. These latches are held out of en-
cagement with the toothed wheels 8 by means
of the bell-cranks 10. Located within the
path of movement of the latches 9 are the

bell-cranks 11, and located within the path of |

movement of the cams 7 are the bell-cranks 12.

Arranged transversely of the machine is a

shaft 13, and mounted on this shaft are a se-
ries of eccentrics 14. Each of these eccen-
trics carry a punch 15, adapted to recipro-
cate through a die-seat 16. The upper end
of each eccentric is provided with a slotted
extension 17, within which is located a pin
18, proieetincr from the long arm of a bell-

| erank 12.
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Mounted upon one of the shafts 6 are the
eccentrics 19, over each of which is arranged
the detachable strap 20, Fig. 4. Connected
to the strap 20 is a link 21, loosely connected
to the pivoted lever 22. On the inner end of
this lever is a punch 23, by means of which

rack-holes R, Fig. 6, are formed in the music-

roll.

- Mounted upon shaft 13 is an eccentric 25,

~connected through the strap 26 with the le-
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ver 27, carrying the pawl 28. The pawl 28

takes In a ratchet-wheel 24 on the end of

shaft 29. This shaft is provided with a gear
30, which takes in a gear 31 on the sha,ft 392.
The shafts 29 and 39 receive between them
the strips of paper 33, which are designed to
be perforated to form the music-rolls.

34 35 are shafts which serve as dlreetmcr-
shafts for the paper.

At the left of Fig.2 1 have mdleated a me-
chanical device fer operating the perforating
device. This device may be of any suitable
type. For mstanee it may be of the type
known as the Planole,” AnO‘elus ” or other
mechanical pneumatic device. I Wlsh it un-

derstood, however, that 1 do not limit myself

to the use of a pneumatic device, as other de-
vices operated electrically., meehemee]ly, or
otherwise may be used. I havenotshown or
described such devices in this application, as

1t 1s my Intention to make them the subject
of future applications.

Described briefly, the pneumatic device con-

-~ sists of an air-chest 40, to which is connected

55
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in a manner well known the bellows 41 42,

designed to be operated by a foot- treadle
43 in the usual manner.

chest 1s a tracker-board 44, provided with the
usnal number of openings 45, The openingsin

‘the tracker-board connect with a series of

pneumatic valves 46, (only one shown, ) which
control channels 47, connected to bellows 48.

On the back of eeeh bellowsis a lever 49, con-

nected throucrh two cords 50 51 with the bell-
cranks 10 11, controllinga cam 7. It will be

understood that each cam has a pair-of bell-

‘Mounted over the

763,038

cranks, and each pair of Dbell-cranks is con-

nected through two cords, united to form one
cord to one lever, 49, and, further, that there
1s a cam for each opening 45 in the tr aekel—

board.

52 indicates a roller from which the master
paper-roll 53 is unwound; 54, roller upon
which master-roll 53 is wound. |

55 1saroll which serves to direct the master-
roll onto the roller 54. The roller 55 is pro-

vided with a series of depressions around its

periphery at each end, and these perforations
coact with™ teeth 56 on the roller 57. The
roller 57 is driven by means of a chain 58,
passing over a sproeket—wheel 59, meunted
on shaft 29.

Motion is transmitted to the perforating-
machine by means of a motor (not shown)
connected to shaft 60, Fig. 1. On this shaft
is a pulley 61, and on one of the shafts 6 is a
eorrespondmﬂ' pulley 62. Between these pul-
leys 1s a belt 63. This belt gives movement
to the pulleys and to the large gear 64, which
communicates 1ts movement to the small gear
65 on shaft 13. Mounted also upon one of
the shafts 6 is gear 66, in gear with a corre-
sponding gear on the other of shafts 6

- The operation of my device is as follows:
When the controlling - motor is started, the
shafts 6 and 13 are set In rotation; but owing
to the fact that the cams 7 are loose upon the
shafts 6 and the eccentrics 14 are thrown to
the left, so as not to be actuated by the shaft
13, no motion is communicated to the punches
15, which perforate the paper to form the
musical notes. The punches 23, however,
which form the rack-holes, are reciprocated,
owing to the action of the eccentrics 19,
c;trep 20, links 21, and lever 22, and pass
through "the paper with each lempreeatlen
The eccentric 25, strap 26, lever 27, and pawl
28 are also set in motion, which, acting upon
the shaft 29, communicate a continuous in-
termittent forward movement to the strips of
paper 33, which are to be perforated to form
the music-rolls. It will be understood that
the movement of the strips of paper 33 for-
ward will bear a definite relation to the re-
ciprocations of the shaft 13—mnamely, one-
twentieth of an inch for each revolution. In
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the present case shaft 13 is adapted to make

four revolutions to one of the shaft 6. As

the shaft 29 is rotated the sprocket-wheel 59 -

1s rotated, which gives movement to the roller
57 and to the master-roll 53. The teeth 56
on the wheel may be caused to enter the rack-
holes R on the music-roll, or I may do away
with the teeth and use a frictional device.
As the master-roll moves forward in the di-

rection of the arrow across the openings 45

in the tracker-board 44 and assuming the bel-
lows 41 42 to be operated to give a sufficient

exhaust of air the pneumatic valves 46, cor-
responding to the openings in the ma,ster roll,
will be actuated downwardly to give motioa
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“to the lever. 49 by cords 50 51 to ¢
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to the be lows 48 and throuoh the bollows 4.8

he bell-
cr'a,nks 10 11.

- When movement is imparted to the bell-
cranks, a latch or latches, depending upon the

~number of notes actuated, will be released,

10

which coacting with a toothed wheel or wheels
8 on shaft 6 will cause the cam or cams to be
rotated in the direction of thearrow.

dred and eighty degrees, the latch will coact

- with the bell-eranks 11 and be released, bring-

K

ing the cam or cams to rest. At the same time
the cam or cams have actuated the bell-cranks
192, thereby shifting the eccentrics 14 to the
right or left, respectively, and into the posi-
tion where these eccentrics will be actuated
by the rotation of the shafts 13. The move-

- ment of these eccentrics, it will be understood,
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reciprocates the punches, which reciproca-
tion will continue until thelever49 isno longer
held down. If the leveris held down for any
appreciable length of time, a long hole, such

as is indicated at A, Fig. 5, will be made.  If,

however, the lever 49 is not held down, but

1s 1nstantly released before the cam or cams 7

make a movement through one hundred and
eighty degrees, then the cam or cams will
mahe a movement through three hundred and
sixty degrees and the bell-cranks 12 will be
released, the punch therefore making but a

single reciprocation to punch a smo'le hole,

as shown at B. Fig. 5. - It will be observed
that, there is a time limit between the actuat-
ing of the lever 49 and the movement ot the

punches 15, and this is graphically indicated

in the two diagrams Fw ~In the upper
diagram the openings A B mdlca,te the open-
ings in the ‘master-roll. Parallel clongated
openings C indicate the openings in the
tracker-board, and the paper of the master-
roll is supposed to move in the direction of
the arrow.
caused by the cams T corre,sl)ondmcr perfo-

r ations upon the paper of the music-roll 33—
/. e., the music-roll shown at the bottom of

F1g. 5—are displaced to the left relative to

the perforations on the master-roll shown at

- the upper portion of the diagram. The dia-

P
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gram clearly indicates this condition.

It it is desired that the music-roll shall be

‘a copy of the master-roll, but of less length

than the master-roll, as mdlc&ted n Fw‘ 0,

this can be accomplished by dlffmentlatmo*

the speed of the master and music rolls.
Manifestly if the master-roll isdriven faster
than the music-roll the music-roll will be
shorter in length and the openings in the mu-
sic-roll which indicate the musical notes will
be nearer together. Further, an opening in
the master-roll, which is indicated as a slot—
as, for instance, opening D-—may in the mu-
sic-roll be indicated by a
K. It will be understood that these openings
however, will produce the same muswa,l sound

When

the cam or cams have passed through one hun-

By reason of the time interval

‘matic devices;, cams and punches,
when a pneumatic device i1s energized a cam
“will be thrown into operation which, after a
‘definite time, will actuate a punch to periorate

round opening, as

provided the master and music rolls are opor-
ated at the required speed.
‘In this application I have ﬂenemlly de-

scribed a device to be used in connection with.

a music-roll and which has for its purpose to
actuate a perforating device and also a per-
forating device which may be used in connec-
tion Wlth the other described parts.

the particular mechanical device employed, as
it will be obvious that very many changes
may be made and parts substituted without
in any w1se departing from the intent of my
invention. |

Having thus descrlbed my invention, I

| c]alm—

1. A machine for reproducing music-rolls,

comprising a device thrown into action by the
movement of a music-roll, a time-limit device
‘thrown into action by the movement of the
first-named device, and a perforating device

controlled by the actlon ot the tlmo—hmlt de-

| VICB

2. A machine for reproducmfr music-rolls,

‘comprising mechanism energized by air pass-

ing through perforations in a music-roll, a

time-limit device thrown into action by said
‘mechanism,

and punching mechanism con-
trolled by said time-limit mechanism.

3. A machine for reproducing musie-rolls,

cemprlsmo' a pneumatic device energized by
alr passing through perforations in a musie-

roll, a time-limit device actuated by said pneu-
‘matic device, and punching mechanism c¢on-

trolled by said time-limit device.
4. A machine for reproducing music-rolls,
comprising mechanism energized by alr pass-

ing through perforations in a musie - roll,

nunching mechanism, and a device introduced
between said mechamsm and which will when

‘actuated by the first-named mechanism cause

a certain. time to elapse before permitting
movement of the second-named mechanism.
5. A machine for reproducing music-rolls,

“comprising a series of pneumatic devices en-

ergized by air pacssino* through perforations
in a music-roll, a series of punches., a series
of mechanically-driven time-limit cams, and
the interposced mechanism between said pneu-
“whereby

a music-roll.

6. A machine for reproducing musm-rolls,
comprising a pneumatic device energized by
air passing through perforations in a music-
roll, a series of punches adapted to be moved
through the instrumentality of acontinuously-
rotating eccentric-shaft, a series of time-limit

cams normally at rest, and mechanism inter-

posed between sald pneumatic device and said
cams, and said cams and said punche where-

by when the pneumatlc device is energized a
fime- llmlt cam or cams will be thrown mto

I wish
1t understood that I do not limit myselt to
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operation and after a definite period actuate

a punch or punches.

7. Inaperforating-machine for musie-rolls;
the combination of a driven shaft, a series of
toothed wheels fixed to the shatt. a series of
cams movable on the shaft, a latch on each
cam, a series of bell-cr anks acdlapted to co-
operate with the individual latches, a device
having a series of levers adapted to be ener-
gized by a music-roll passing over the device,
and means introduced between said levers and
bell-cranks for controlling the movement 0‘[
sald bell-cranks.

8. Inaperforating-machine for music-rolls,
the combination of a driven shaft, a series of
eccentrics upon said shaft, said eccentrics
having such shape that when in one position
they will be at rest and in another position
will be reciprocated by the shaft, a series of
punches connected to said eccentries, and

‘means for altering the position of the eccen-

trics at will.

9. In a machine for Ieproducmﬂ' muslc-
rolls, the combination of a pneumatic device
hwmg its moving parts thrown into opera-
tion by air passing through perforations in a
muslc-roll, a mechanically-driven perforating
device, together with mechanism introduced
between the two, whereby when the pneu-
matic device is energized the mechanically-
driven perforating device will not be thrown

into operation until a definite period of time
will have elapsed.

10. In a machine for reproducing music-
rolls, the combination of a device provided
with a series of levers corresponding in num-
ber with the keys of a musical instrument or
the different notes upon a perforated music-
roll, a perforating device provided with a
series -of punches corresponding in number

with said levers, and means introduced be-

tween the two for causing a time interval be-
tween the movement of the levers fmd the
movement of the punches. |

11. In a machine such as deqcrlbed fmd in
combination with a perforated music-roll, a
controlling device for the perforating mech-
anism responsive to perforations in said roll,

a timing device responsive to the movement

of said first-named device, and a perforating
device responsive, after a. time interval, to
the movement of the second-named device.
12. In a machine such as described and in
combination with a perforated music-roll. a
device responsive thereto, a time-lagging de-

- vice responsive to sald first-named device, and

60

a perforating device responsive to said time-
lagging device. _ -

13. In a perforating - machine for music-
rolls, a series of pneumatic mechanisms re-
sponsive to a master-roll, a series of punches,
a series of time-lagging controllers for the
punches, whereby time is allowed for a cer-
taln amount of unperforated material to bhe

763,038

advanced through the machine between suc-
cessive operations of any individual punch.

14. In a perforating - machine for music-
rolls, a series of prneumatic mechanisms: re-
sponsive to a master-roll, a series of punches,
a series of mechanically-driven time-lagging
controllers for the punches, and means for
driving the punches at different speeds in re-
lation to the speed of the master-roll.

15. In a perforating - machine for music-
rolls, a series of pneumatic mechanisms re-
sponsive thereto, a series of punches, a con-
tinuously-rotating eccentric-shaft, means for
throwing one or more of the punches into and

out of action, and means for actuating the

punches at certain relative Speed to the s peed
of the master-roll. |

16. In a perforating - machine for music-
rolls,aseries of pneumatic mechanismsrespon-
sive to a master-roll, a series of punches, a con-
tinuously-rotating eccentric-shaft and means
for throwing one or more of said punches into
and out of action with said shaftt.

17. Ina perforating device for music-rolls,
a perforated master-sheet, a pneumatic mech-—
anism responsive thereto, a perforating mech-
anism, a time-lagging mecha,nlsm and means
for producing a certain advance of paper be-
tween successive perforations.

18. Ina perforating device for music-rolls,
a perforated master-sheet, a pneumatic mech-
anism responsive thereto, a perforating mech-
anism, a time-lagging mechanism, means for

“producing a certain advance of paper between

successive perforations and means for driving
sald master-sheet at various relative speeds
to the speed of the perforating mechanism.

19. In a perforating device for music-rolls,
a perforated master-sheet, a pneumatic mech-
anism responsive thereto, a perforating mech-
anism, a series of means for throwing said
punches into and out of action and a time-
lagoing mechanism for controlling the actions
of said punches, and means for %(lvancmg a
definite amount of paper between successive
operations.

20. In a perforating device for music-rolls,

a perforated master-sheet, a pneumatic mech-
anism responsive thereto, a perforating mech- .

anism, a separate source of energy for driv-
ing sald perforating mechanism, a time-lag-
oing mechanism and means for producino a
certain acdlvance of paper between successive
perforations.

91. In a perforating device tor musm-rolls
a perforated master-sheet, a pneumatic mech-
anism controlled thereby, a perforating mech-

anism,means for advancing intermittently the -

material to be perforated,atime-lagging mech-
anism, and means for producing a definite ad-
vance of material between successive perfo-
rations of any individual punch.

22. In a perforating device for music-rolls,

a perforated music-sheet, a pneumatic mech-
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anism controlled thereby, a perforating mech-

anism and a time-lagging mechanism driven

at a given relative Speed to the perforating

meohemsm

- 23. In a perforating device for musw-rolle
a perforated maeter-sheet a pneumatic mech-
anism controlled ther eby, a perforating mech-
anism, means for driving the same, a time-

definite advance of material to be periorfnted
between successive perforations of any indi-
vidual punch.

924. In a perforating device for music- rolls

a perforated master-sheet, a pneumatic mech-

anism controlled thereby, a perforating mech-
anism, meansfordrivingthe perforating mech-
anism, means for throwing said perforating
mechanism into and out of engagement, a time-

lagging mechanism, and means for causing a
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given advance of paper between successive
pertforations.

25. In a perforating device for music-rolls,
a perfor ated meeter—ehoet a pneumatic mech-
anism responsive thereto, a perforating mech-
anism, means for driving the same, a time-lag-
oing mechanism and means for mtermlttentl Y

-‘tdvanomw material to be perforated.

26. In a perforating device for music-rolls,
a per forated master-sheet, a pneumatic meeh—
anism controlled thereby, a perforating mech-
anism, a separate source of energy for driv-
ing the same, a time-lagging mechanism, and

“means for produomo‘ a certain advance of ma-

terial to be perforated between successive per-
forations.
27. In a perforating device for muelo-rolls
a perforated master eheot a pneumatic mech-

‘anism responsive thereto, a perforating mech-

anism. means for driving the same, a time-lag-

olng moohamem means for producing a cer-

tain advance ot material to be perforated be-
tween successive perforations and means for

driving said time - lagging mechanism at a

oiven rehtwe speed to the perforating mech-
anism.

28. In a perforating demoe for music- rolls
a perforated master-sheet, a pneum%tlo,meoh-
anism responsive thereto, a time - lagging
mechanism, means for causing a certain ad-
vance of material to be perforated between
successive perforations, a means for throwing
said lageing mechanism into and out of action
and a perforating mechanism controlled by
sald time-lagging mechanism.

29. In a pertoretmo* device for music-rolls,
2 perforfttod master-sheet, a pneumatic mech-

anism responsive t,l"rerel:o.JI a mechanically-

~driven portm ated mechanism, a time-lagging

, 60
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mechanism, means for causing a dehmto
amount of paper to be advanced “throu oh the

‘- perforating mechanism between successive
perforations in the master-sheet and means

for throwing said time-lagging mechanism
into and out of action. . |
30. In a perforating device for music-rolls,

a perforated master-sheet, a pneumetlc mech-

‘anism responsive thereto, a perforating mech-

anism, a time-lageing mechanism, neans for
producing a definite advance of paper to be
perforated between successive perforations in
the master-sheet, means for driving said lag-
o1ng mechanism at a definite speed to the per-
foretmg mechanism and means for throwing

said lagging mechanism into and outof action.

31. In a perforating-machine, the combina-

tion of a continuously-rotating eccentric-shaft,
a series of punches and a series of means inter- -
posed between the eccentric-shaft and the

punches whereby one or more of the punches

sald shaft.

32. In a perfora,tmo‘—mftohme, the combina-
tion of an eccentrically-driven shaft, a series
of punches, a series of means for throwing one
or more punches into connection with said
shett and means for maintaining the punches
in engagement with the ehett for complete ro-
tations thereot.

33. In a perforating-machine, the combina—
tion of an eccentrically-driven shaft, a series

of cam-leversupon said shaft, means for indi-

vidually throwing said cam-levers into and out
of operative engagement with the shaft.

34. Ina perforating-machine, the combina-
tion of an eccentrically-driven shaft, a series
of punches, a series of cam-levers for throw-
ing said punches into and out of action with
said shaft and means for advancing the mate-
rial being perforated a given amount between
successive engagements with the shaft of the

cam-levers. | |

'35. In a perforating-machine the combina-
tion of a continuously-rotating eccentric-
shaft, a series of punches and a series of inter-
vening means for throwing one or more of said
punohee Into operetwe engagement with salid
shaft.

36. In a perforating - machine, a continu-
ously - rotating eccentric - shaft, a series of

punches, a series of oscillating levers and

means for oscillating one or more of said le-
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vers into and out of engagement with said |

shatt. -

37. Inaperforating device for music-rolls,
a continuously-rotating eccentric -shatt, a se-
ries of punches, means for throwmo* the
punches into and out of action with said shaft
and a series of time-lagging controllers for the
punches. |

38. In a perforebm-:r ‘machine for music-
rolls, a continuously-rotating eccentric-shaft,

‘a series of punohes means for throwing one
or more punches into or out of action w1th

said shatt, and a series of time-lagging con-
trollers for the punches, said controllers be-
ing driven at a fixed relative speed to the
epeed of said eccentric-shatt.

39. In a perforating - machine for music-
‘rolls, a contin uously-rotating eccentric-shatt,
a serlee of punehes., means for throwing one
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or morée punches into and out of engagement
with said shaft, a series of time-lagging con-
trollers for the punches and means for throw-
1ng one or more controllers into and out of
action. | -
40. In a perforating - machine for music-

rolls, a continuously-rotating eccentric-shaft,

a series of punches, means for throwing said
punches into and out of action, a series of
time-lagging controllers for the punches, a
driving means tor said controllers, and means
for throwing one or more of said controllers
into and out of engagement therewith.

41. In a perforating - machine for music-

763,038

rolls, a series of punches, a continuously-ro- 15

tating eccentric-shaft,means for throwing one
or more punches into and out of engagement
with said shatt, a series of controllers for said
punches and means for driving said control-

lers at a certaln relative speed to that of the 2o

punches. |
In testimony whereof L atlix my signature in

the presence of two witnesses.

HENRY PRICE BALL.

Witnesses:
J. E. Pearson,
Wwn. H. BucKkMmAN.
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