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 To all whom it may concern: :

10

15

in the width of the perforated sheet; another

.20

Be it known that I,%J ames C. HAGEY, o |
citizen of the United States, residing at DBos- -

ton, county of Saffolk, and State of- Massa-

chusetts, have invented an Improvement in

Automatic Musical Instruments, of which.
the following description, In connection with

the accompanying drawing, 1s a specifica-

tion, like characters on the drawings repre-’

senting like parts. . - =~ o
This invention relates to mechanisms that
are operated by a perforated controlling

shedt, siichy fort instance, ds automatic mu-

<ieal instruments, and has special relation to.
the tracker-board thereof, one of the .objects

of the invention being to provide a novel

means for expanding and contracting . the
tracker-board to correspond with ‘variations

object . being to provide novel. means: for
shifting the position .of the: tracker-board

longitudinally to bring it into prop

-~ ment with. the perforated sheet traveling

25

L

thereover; another object being to provide
an automatically expansible tracker - board

which has.uniformly spaced.ducts either i

~ its expanded or contracted position or.1n any

. 30

35

40

45

50

intermedia.e position; and still another. ob-
jeet bein
“bove referred to which can be used with the
ordinary perforated controlling sheet. " In
the preferred embodiment of my invention

this control of the tracker-board both as to |

its length and as to its position 1s obtained
automatically by or through the, perforated
sheet, the mechanism being ‘so constructed
that whenever the perforated sheet expands

or contracts owing to changes 1n the humnids

ity of the atmosphere, such expanding “or

contracting sets in motion automatically the.

“mechanism’ for expanding or contracting the

tracker-board to make it -correspond 1
length with the width of the sheet, and
whenever the sheet and the tracker-board get
shifted laterally with respect.to each other

"o that the perforations in the sheet do not |
.of the

anid mechanism -is brought
into action to cause a relative lateral-move-
ment between the tracker-board and the

register exactly with the. ducts
tracker-board,

shicet, thereby to bring them 1into their cor-
rect position relatively to cach other.
neeessary expansion and confraction "of the

tracker-board is preferably. obtained "Dy

er. aline-.

to provide a tracker-board such-as

Specification of Letters Patent.

-

i

‘maintaining this uniformity o
‘the -ducts throughout the length of -the - -
i tracker-board while the latter 1s being ad-

“covering by the perforated sh
Hary ducts. "I have shown. two sitch ducts or

Patented Apr. 26, 1910.
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making it in sections capabl'e of adjustment:

relative to each other. Iach section may
have one or more ducts as desired. Where
each section has one duct only- the

are uniformly spaced because.the sections

are of uniform width, and one feature of my

roviding suitable means for

invention 1s _
of spacing of

justed. This is an 1mportant feature of the

invention -because it obviates the necessity
of specially perforating the musie sheet to.co-
¢ with the tracker-board. The sec-
{ions may be adjusted either by hand or au-
ﬁonmticaﬁ

operate

y, though I prefer to employ auto-

b

PATENT OFFICE.

_ _ ducts
“throughout the length of the tracker-board -

60

65

70

matic means for accomplishing this, which -

means is controlled by

apertures at each end of the tracker-board,
and under normal conditions, each edge of

the. perforated sheet travels between the

apertures in the tracker-board at the corre-

sponding end thereof. If, however; the sheet

expands in width for any reason, it will

cover up the outside apertures and thereby

set in motion the mechanism for expanding

the covering or un-
sheet of auxil- -

the tracker-board. If, on the other hand, the -

uncover the inside apertures at each end and
thereby ‘set in operation the mechanism for
contracting the tracker-board. The means

for shifting the tracker-board laterally is also -
preferably automatically controlled by the
erforated sheet, and is so constructed that

*# the tracker-board is shifted laterally with

reference to the perforated sheet so that both

aperturés at one end thereof are covered by

the sheet and those at the other end uncov-

¥

“ered, the mechanism for shifting the tracker-.

board laterally with reference to the perfo-
rated sheet to restore the two to their normal

relative positioni is automatically set 1n op-.
| . 100

| eration.

The |

It will be noted that the means for ex-
panding and contracting the tracker-board,

trolled as to its.op

pose 1S necessary. -

.

75
g0
‘perforated sheet contracts in width, it will 85

90

95

and also for shifting it laterally 1s com- -
eration by:the position of
“the edge of the perforated s 1eet, and that no 1
special perforation of the sheet for this pur-

05
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15

10

with any ord‘in.a,;ry perforated _cdntrolling

~ sheet provided of course that the ducts in

the tracker-board are spaced according to
the ordinary scale. -~ -
‘Reéferring now to the drawings, Figure 1
is a front view of that portion of a musical
instrument containing the tracker-board,
said view showing at one side diagramnmatic-

- ally the mechanism for adjusting, expand-
ing and contracting the tracker-board ; Fig.

2 1s a side view of Ifig. 1; Fig. 3 is a detalled
view on an enlarged scale of one end of the

tracker-board; Fig. 4 Js a section on the

line z—=, Fig. 3; Fig. 4* is a section on the
line z'—a’, Fig. 4; Fig. 5 is-a- section
through the valve mechanism by which the

_expanding’ and contracting and adjusting

¢ mechanism is controlled, said section being

25

~ 30

taken on substantially the line y—vy, Fig. 23

Fig. 6 is a section on' the line a—a, I1g. 55

Fig. 7 is a section on the line 6—b, Fig. 5;
Fig. 8 is a section on the line ¢—c¢, Fig. 5;

Tig. 9 is a plan view of the parts below on
the line d—d, Fig. 2; Fig. 10 1s a section on-4
line e—e, Fig. 9; Fig. 11 is a section on the |
line /—f, Fig. 10; Fig. 12 is a detail to be"

referred to, and Fig. 13 is a detail showing
a iracker-board embodying my invention in

~ which each section thereof- has one duct

only therein.

by 8, and in the embodiment of my inven-

~ tlon herein shown, it is made in sectlons

35

from the other sections and to adjust them

which can be moved relative to each other.

These sections are designated by 4 and I
prefer to make each section independent

to expand or contract the tracker-board by

g suitable cam mechanism so that the uni-

40

- vention may be made of any suitable mate- |

45

50

55

formity of the spacing of the sections will be
maintained in every adjusted position.. |
While a tracker-board embodying my’ in-

rial and of any desired shape, 1 prefer to

use metal and to so construct it that it will:
 comprise .a metallic face-plate over which

the perforated sheet passes, and which 1s
provided with apertures 6 communicating
with ducts 7 leading to the usual pneumatics
for opecrating .the instrument. _
plate of the tracker-board is herein shown as
having secured to the back side thereof in
alinement with each aperture a metallic stem
or neck 8 to which a {flexible tubing, consti-
tuting the duct 7, is secured. The metallic

face-plate is shown as being carried and sup-

ported by suitable rods 9. = - -
As stated above, the tracker-board is made

in .sections, the sections being made by di-

viding the face-plate into the sections 4, each

section having its edges curved, as at 10,
‘to partially embrace the rods 9. As herein

constructed, the rods 9 also constitute the

cams for adjusting the various sections 4,1

£

AT - -
-
=
- q -
- L]
¥ L
]

The tracker-board is designated gener'dliy |

The face- |

955,869

| one simple way.of accomplishing this being

to provide each rod adjacent each section
with -2 cam-groove 11 into which a projec-
tion-or finger 12 on the section enters, so
that as the rods are turned in one direction
or the other, the sections are advanced lon-
gitudinally of the rods: The sections 4

may each have one duct only therein, as

6

70

shown in Fig. 18, or each may have a plu-

rality of ducts therein.. The special ad-.
vantage gained by making each section with
‘a single duct, as in Fig. 13, is that the ducts .

75

may be arranged according to the regular .

scale commonly used in tracker-boards for
ordinary. piano-players, and 1t will be un-
necessary to specially cut -or perforate the
controlling sheet. DA e

In order to secure the proper alinement of
the ducts 1n. the trackei'-g

80

oard with the per-

forations in the sheet under all conditions,

it is necessary to maintain the uniform spac-

pand or contract yet in every condition of it
the perforations therein maintain their uni-
formity of spacing. - In order to maintain

this uniformity jof Spiéindgi-df -the sections it
1S necessaty to move or adj

pitch, the,cam grooves for moving the. sec-

85

‘ing of the sections in all adjusted positions,
for although the controlling sheet may -ex-

90

1S ; ‘to move or adjust-those near the .
-ends of the tracker-board to a greater extent .-
‘| than those adjacent the middle of the tracker-

‘board.-  This is"abcdmpli‘slhe'd“’;bgr:'m.ﬁlﬁﬁg@ﬁ:
the different cam grooves 11 -0 different -

tions adjacent the neutral line of the trecker- -

board having a slight pitch, and those at the
end having a"much greater pitch; the cam

- grooves having ‘a progressively increasing
~pitch "as they a - the
tracker - board. With this arrangement 1t

roach the ends of the

will be observed that as the rods 9 are turned

‘the uniform spacing of the sections is main-
tained in every' adjusted. position of the

tracker-board. I regard this feature of my

sorting to the use of any specially perforated
controlling sheet. - S |
The rods 9 may

or . automatically. I have herein shown

means for operating said rods in both of

these ways. The two rods 9 are geared to-
oether so that they rotate in unison but op-

| positely. As herein shown both of said rods
are operated by-an actuator which can con-

veniently be in the form of a double rack 13

which meshes with a pinion 14 on each rod.

The rods may be manually operated either

-k
P

100

105

invention as of some importance, because the -
desired expansion and contraction of the
| tracker-board may be secured without re-

110

be- turned to extend or .
contract the tracker-board either manually:

115

120

by reciprocating the rack 13501' by turning

one of the rods by any suita

botk rods. _.-

For automatically extending or contract-

. le means such 125
as by a thumnb-piece 140 onthe end of one or

—
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 Ing the tracker-board 1 have pfovided st1t-

able means for dperating the rack-bar 13 in

" one direction or the other. .\s herein shown

- able partition 18 to which the link 16 is at-

10

the rack-bar is ‘connected to a bell - crank

lever 15 which is connected by a suitable link
16 with a double power-pneumatic 17. ~ This
double pneumatic comprises a central mov-

tached, said partition dividing the interior
of the pneumatic into two exhaust chambers
19 and 20. These exhaust chambers are con-

 trolled by suitable valve mechanizsms which

15

20

25
~ forated sheet,

30

- be adjuste

will be more fully hereinafter described. |

With this construction it will be secn that
when the exhaust-chamber: 19 is exhausted

- the partition 18 will move to the left, Figs.

2 and 10, and thereby expand the tracker-
board; while when the exlhaust:chamber 20
15- exhausted, said partition will move to the

ri%ht, thereby contracting the tracker-board.

efore describing the valve mechanism for

“operating the expanding and contracting de-
- vice, I will refer to the means for adjusting
the tracker-board as a whole longitudinally,
thereby to bring the neutral line thereof 1n

alinement with

the neutral line of the per-

The rods 9 of the tracker-board are slid-
ably mounted in suitable hearings 21 so that
by moving said rods bodily in the direction
of their lerzigth, the entire tracker-board may

|

transversely to-.the sheet,” For

While an .suitabl_e arrangement of valves

l for controlling the power-pneumatics may

‘be employed ‘without departing from my in-
-vention I prefer that shown herein..

- The apertures 30, 31, 32 and 33 are so ar-
ranged' that under normal conditions the
edges of the perforated sheet travel between
the ducts of each pair, asindicated by dotted
lines in Fig. 1 so that the apertures 31 and
382 are closed by the sheet, and the aper-

| tures 30 and 33 are opened to the atmos-.

phere. To avoid confusion, I will refer to
the aperture 81 as the left-hand inside
aperture, the aperture 32 as the right-hand
instde aperture, the aperture 30 as the left-
hand outside aperture; and the aperture 33

‘as the right-hand outside aperture, the terms.

“1nside ” and “outside ” being used to indi-

cate the normal position of the apertures
‘with reference to the edge of the sheet. The

duct or conduit from the right-hand outside

65
70
75

80

aperture 33 leads to a pneumatic chamber
35, the diaphragm of which has connected

thereto two valves 86 and 37.
communicating

The duct
with the left-hand: outside
aperture 30 leads to a pneumatic. chamber
38,.the diaphragm of which is connected ‘to .

90

two valves 39 and 40. The duct communi-

cating with the right-hand inside aperture

82 leads to a pncéumatic chamber 41, the dia~

phragm of which connects by a’ suitable

valve-stem with a valve 42, and the duct

- thus moving these rods laterally, I have pro-| leading from the left-hand inside aperture |

35

40

vided an adjusting lever 22 which issuitably
‘pivoted at 24, and.one end of which enters

ooves 23 in the ends of the rods 9. . Said

lever 1s connected by a suitable link 23 to the

central partition 26 of another double power-

pneumatic 27, said pneumatic.com prising the
two exhaust-chambers 28 and 29 which are’|

separated by the.partition 26. When the
chamber 29 is-exhausted, the partition 26
will move to the left, Fig. 1, therehby moving

- the tracker-board Dodily to the right, and

45

1

b5

- design

60

when the chamber 28 is exhausted, the

‘tracker-board is moved bodily to the left.

In the preferred embodiment of my inven-
tion which 1s herein illustrated, the exhaus:
tion of the chambers of the two double

‘power-pneumatics 1s controlled’ by the per-

forated sheet, thus making the adjustment
of the tracker-board enfirely automatiec.

Moreover, this is accomplished without the
necessity of having any specially perforated

controlling sheet. _ |
~As herein shown I have provided. each
end section of the tracker-board with a pair.

of apertures, the apertures at one end heing
ated 30 and 31, and the apertures-at ’ )

the other end being - designated 32 and 33.
The ducts or conduits 34 from these aper-
tures lead to a suitable valve mecli:‘mism%

. best seen in Tigs. 5, 6, 7 and 8, by. means.o
. which the power-pneumatics are controlled.

1

|

i

|

|

'1'

31 communicates with a pneumatic ehamber

43, the diaphragm of which is connected by -
-a suitable valve-stem with two valves 44 and
| 45. The space 46 above the diaphragms of
the pneumatic chambers 85 and 41 is con-

necled to a suitable suction apparatus, and

100

1s also connected by a suitable duct 47 with - .

the space 48 above the diaphragms of the
pneumatic chambers 38 and 43. The space
49 .communicates with the dtmosphere.

~ The - exhaust-chamber 29 of the power-

pneumatic 27 communicates by means of a

port 50 and a conduit 51 with the space 52
above the valve 40, and the exhaust-chamber

28 of said power-pnecumatic communicates
“by & suitable port 53 and a conduit 54 with
the valve-chamber 55 in which the valve 44
The . exhaust-chamber 19 of the
power-pneuinatic 17 communicates by means
L of a sultable port 56 and a conduit 537 with

plays:

the valve chamber 58 1n which the valve 89

| plays, and -the exhaust-chamber 20 of said
power-pneumatic 17 communicates by a port 120
59 and a conduit 60 with the valve-chamber
61 1n which the valve 45 plays. , :
62 designates a duct connecting the space
hetween the two valves 86 and 37 to that Le-

tween the valves 89 and 40: and 63 is

another duct connecting the valve-chamber
¢ space

in which the valve 42 operates to
between the valves 44 and 45.

105

110

115

125
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R The valves:and pneumatics are shown in
| - Fig. 5 in the positions they normally occupy -
| when the perforated sheet 1s carrectfy placed i
on the tracker-board, the insidé apertures
. g 31 and 32 being covered and conseqiiently
I * . the pneumatics 41 and 43 being,exhuuste(t

it being understood that the diaphiagms of |

these pnenmatics ¢+ <h have the ustial bleed-
- hole so that when the apertures 31 and 32
(g are covered, the said pneumatics becoine ex:
" hausted. o —_— o
- In order to trace out the operation of.this (
- mechanism, let us assume in the first place
that the perforated sheet has expanded 1n
15 width sufliciently to cover the outside aper- |
- tures 20 and 33, When this oceurs, com-
| _munication between the pueumatic cham-
o bers 35 and 38 and the atmosphere 1s cut !
R off, and as the diaphragms in these pneu-
- - 20 matics -are provided with the usual bleed- .
o . . holes, said chambers become exhausted and
f | " the diaphragms collapse. When tlis ocecurs,
- ‘the valve 87 closes and the valve 36 opens, |
. and at the same time valve 39 opens and
95 valve 40 closes. - The conduit 57 1s thereby.|
. thrown into communication 'with the . port
(2 and the latter with the exhaust-chamber
16, with the result that thé chamber 19 of
the . power-pneumatic 17 begins to be ex-
30 hausted and the partition 18 will move to-
ward the left in Fig. 2; thus shifting the
rack-bar 13 and turning the ‘rods or sup-

]

W e ——r——— o = = ——— = == g . . a === -
. . . - . -
. a
' .

ports 9 .to expand the tracker-board. NAs | -
- aperture 32 were uncovered. then the pnea-

- ~ soon as the tracker-board has been sufli-
. -85 clently expanded so that the outside aper-
l | tures 80 and 33 are carried beyond the edge
~ of the sheet, air is admitted to the -pneu-

- matie chambers 35 and 38 and the pneu-
matics thereof are inflated, thus restoring
40 the valves 36, 37 and 39, 40 to the position
“shown in Fig. 5 and connecting the cham-
ber 19 with the atmosphere.  As soon as’this
occurs, the pressure on the partition 18 1s |
Dbalanced. there being atmospheric pressure |
45 in both chambers 19 and 20; and the said
partition, therefore, will remain in the posi-
tion in-which it has heen earried by the par-
tial exhaustion of the chamber 19-until an-

. other adjustment of - the tracker-board 1S
50 needed. If, on the other hand, the sheet.
“contiacts in width so as to uncover the in-
side apertures, air will be admitted to the"
pnenmatic ~hambers 41 and 43, thereby ex-
panding ‘said pneumatic chambers and lift-
ing the valve 42 to open communication’be-
tween the port 63 and the exha ust-chanmber
36. and also closing the valve 44 and open-
ing the valve 45.  When this occurs, the
conduit 60 is connected directly with the
60 . exhaust-chamber 46 and the chamber 20 of |
~ the power-pneumatic 17 is partially ex-.
hausted thereby shifting the partition 18
to the right, Fig. 2. The movement of -saxd

- partition in this direction operates t wrough
65 the connections above described to contract

-

&
© en

-— —rs A ey T e e — .-
— "
P
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- less pressure on one side than on the other.

.
| ) y .

the tracker-board and. thus to withdraw the;
inside apertures under the controlling sheet.
As soon as the said inside apertures are
covered, the valves 42, 44 and 45 resume the
position shown in IFFig. 5, thus admitting at-
mospheric pressure to the chamber 20, plac-.
ing the partition 18 in equilibrium, again

70

where -it will remain until -further adjust- . -

ment of the tracker-board is needed: If the

tricker-board is, for-any reason, shifted to
the left sufficiently so- that the controlling

sheet covers the right-hand outside . aper-

turé 33; the left-hand outside aperture 30
remaining u'ncm'er‘éd, the: pneumatic cham-
ber 35 will become exhausted and the ex-

Thaust-chamber 46-will be connected through
the port or duct 62 with a conduit 51 lead-

75

80

ing to the chamber 29 of thePun*er-pneu— -

matic 27. The partition 26 wi

. and said partition will move to the left, Fig.

I then have
85

1, thereby shifting tlie tracker-board bodily -
to the right until the right-hand aperture .

33 is uncovered again. .,\s soon as said

right-hand aperture 1s uncovered, the par-

tition 26 is again placed in equilibrium and

p L]

90

it will remain in the position in which it
has been moved by the partial exhaustion of .

the. chainber 29 until the tracker-board needs
further adjusting. If, on the other hand,

05

the tracker-board shoild be. shifted to the - |
rieht with reference. to the controll r sheet

sufficiently ‘so that the inside ‘rigrt-hand

matic 41 would be expanded and the .conduit
54 leading to the chamber 28 of the power-

haust chamber 46, thus again placing an un-
even pressure-on the two sides of the parti-
tion 26 and causing the Tatter to move to the

| right, IFig. 1. This movement of the parti-:

tion moves the tracker-board. bodily to the
left ‘to restore it to the normal position and
as soon as this occurs, the parlition 26 1s
again placed in equilibrinm. -

100

- pneumatic would be connected with the ex- -

105

110

The arrangement.of the pneumatics above -

described, is such that the tracker-board
mav always be brought back into 1ts correct
position. either by expanding or contracting -
it or moving it bodily and it will be kept in
such position and condition without any
hand manipulation. e |

115

It will be obvious that ‘the rods 9 and con- |

sequently the tracker-board may be shifted
laterally by hand. My invention is not lim-
ited to the use of automatic device to ad-
just the length of the tracker-board or to
such a device to shift it laterally of the per-

forated sheet, but I prefer to employ such’

automatic means. . When the automatic.
means are employed, it is of advantage to
have-the tracker-board arranged for manual
adjustment also so that in case the auto-
matic. means fails to act for any reason, the
proper adjustment can be made manually.

o v — _—
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It is also of advantage to be able to manu-
ally ad]ust the tracker-board hefore 0perat—

1ng the instrument.

1 believe that T am the first to prmlde an
expansible and contractible tracker-board in

~which the ducts are uniformly spaced in

~with means for automatically securing: the

every ad]usted position of the-tracker-board

3 expansmn or contractlen Of the tracker-

10

15

board. I am aware that this expansion may

be obtained by various methods through' the
‘use of different mechanical movements, and
I -do'not desire to limit myself to the par-.
“ticular mechanism shown for obtaining this.
“proportionate: individual adjuetment of the

. sections of the tracker-board. -

25

While the invention has been espeelally--

deswned for use in connection with musical

| j_1net1 uments, yet it may be embodied in an
20

machine. in which perforated sheets travel-

ing over a tracker-board-are employed for
f.,ontrellmg or opemtlnfr certam mechan-_ '

isms.-
Having fully described my invention, what

I claim as new and des1re to secure by Let-

~ters. Patent, 1s:— -

30

1. In a dewce of the class descrlbed a';

br ansversely-divided tracker-board havmg a

the outside or end sections a greater move-
ment th‘m the central ‘sections.. '~

transversel} -divided tracker-board havmg a
plurality of independent . sections on each

~side of the center thereof, a perforated con-

40

45

50

trolling shcet passing across said tracker-

hoard and means controlled by said sheet.to

adjust all the sections relative to each other |

simultaneously, said means operating to give

the outside or end sections a greater ad- |

justment than (he central eectlons
3. In a device of the class described, a
transversely-divided {racker-board havmg a

plurality of independent sections on each’

side of the center thereof, a perforated con-
trolling sheet arranged to pass across said
tracker - board and automatle means Ccon-
trolled by said sheet to adj ust said sections

- relative to each other, said means operating

i3]

60

65

to move the sections a greater or less extent
dependent upon the dist:ace thereof from
the center of the tratker-board.

4. In a device of thy class descubed a.

tracker-board composed of a

Fluraht of
separate sections, a rotary sha

t extending

longitudinally of the tracker- board, connec- |

tions between sald shaft and each section,
said connections bemg such that rotatlen of
the shaft moves certain of the sections in one
direction and others of the sections in the
opposite direction, a controlling sheet for |
sald tracker - board and automatic means

|

-plurality of independent sections on‘each |
side of the center thereof and means to -ad- |
sust all sections of the tracker-board. rela-
(ive to each other simultaneously and to give

i

to rotate sald
,other L

perforated- sheet, .2 tricker-board

o

rendered ogeratwe by expansion or contrac-
controlling sheet to rotate said |

tion Of sal
shaft'in one direction or the other.

5. In a device of the class described, a
tracket-board composed of a plurality- ' of
separate sections, a rotary shaf extending

' longitudinally of the tracker- board, connec-
tions between ‘said shaft and each section,
said connections being such that rotation of‘
‘the shaft moves certain of the sections in

one direction and others of the sections in

‘the opposite direction,\a controlling sheet

for said tracker-board and automatle means

‘rendered operative by expansion or contrac-

tion -of said controlling sheet but not af-
fected by bodily- lateral movement thereof
aﬂr In one- dlrectlon or the

6. In a dewce of the class descrlbed a
tracker-board formed of a plurality of sec-

‘tions each having a projecting finger, a shaft
having -a cam-groove for. each ﬁnn'er and L
means to rotate the shaft.

- 7. In a.device of the claee descllbed a

tracker-board formed of a plurality of sep—

arate sectlons and .a cam device to act on

- each section to move'the same longltudmally-
1 of the tracker-board. |
8. In a device operable by 2 perforated |

controlling sheet of expansible and con-

of a plurality of mde jendent sections, cam-

70
75. |
80
85
90

85

| tractible materlal a tracker-board formed -

‘mechanism t0. move the sections longltudl- .

or contract the length of the tracker-board

‘and automatic means to actuate said cam-
‘mechanism as the paper expands or con-.
tracts.

| nally of the tracker-board thereby to expand
9. In a device of the class descrlbed a

100

9. A traeker-board comprising two sup- -

porting rods and a perforated metallic face-
plate supported by the rods, the edges of the
ace-plate embracing the rods.
10. A tracker - board comprisin
tional metallic face- plate provided with

apertures, a pair of rods on which said face-
plate 1s supported the edges of the sections

of the face-plate emblacmfr the rods, and
nipples secured to the back 31de of the face-

a séc-

105

110

plate 1n almement with the apertures

therein. - |

11. In a devlce of the class descrlbed d
rov,tded
aperture normally situated outside
oe of said sheet as fit travels over

with an a
of each e

said: tracker-boald a single tracker-board-

expanding device and means to operate sald
tracker-board-expandrng device to expand
the traeker-board) by. the covering of both of

said apertures due to the expansmn of the

‘sheet. -
12. A erforated Sheet a tracker-board

provided w1th apertures which are normally

covered by the 0p osite edges of said sheet
as it travels over the tracker-beard, a single

| tracker-board contracting device and means

115
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t@ operate said 'tracke'r-board-wﬂtracti11g de-

-vice thereby to contract the tracker-board by

. the-uncovering of said apertures due to the

shrinking of the sheet, -

& 13. In a device of the class described, a

- 10

perforated sheet, an expansible and con-
tractible tracker-board having at each end a
alr of apertures, one aperture of each pair
Ing normally covered by the sheet as ii
travels over said tracker-board and the other
aperture of each pair being normally uncov-

ered, and means set in operation by the

Covering or uncovering of said apertures due

- to the swelling or shrinking of the sheet to

15

expand or contract said tracker-board.
14. .In a device of the elass described, a
perforated sheet, a tracker-board having at

~each end a pair of apertures, one aperture

20

*perforated sheet

of each pair being normally uncovered and
the other being normally covered by the
as 1t travels over the
tracker-board, and means set m operation by

- lnpulses obtained by uncovering one of the

25

normally-covered . » pertures. :ind covering
one ,0f the noimally-uncovered apertures to
give a relative lateral movement hetween the

. tracker-board and the perforated sheet. -

1. In a devicé of the e¢lags described, a

perforated sheet,anexpansible and confracti.
ble tracker-board having at each end a pair
~of apertures, one aperture of each

pair be-

- Ing normally uncovered and {le other being

35

40

45

normally covered Dy the perforated sheet as

1t travels over the frncl{cr-bourd, and means
set 1n operation by mpulses obtained DY un-
covering  the normally-covered apertures
and covering ‘the normally-uncovered aper-
tures to move the tracker-hoard laterally of
‘the perforated sheet and to expand and con-
tract said tracker-board,

162 Inan apparatus operable by a perfo-
rated controlling sheet, a perforated con-
trolling sheet, an expansible and contractible

tracker-board and means controlled by said

sheet to expand or contract the tracker-
board and also to shift the tracker-board in

- the direction, of ity lengrt .

- 80

05

I, In a device of the class described, an
expansible and contractible (racker-board, a
perforated  controlling  sheet

pand or contract said tracker-boad and
means to render said device operative by
relative changes in the position of opposite
edges of the sheet, | |

IS, In a device of the class described, an
expansible and  contractil]e tracker-boad
having ducts, movabla supports therefor and

Chieans to effect o change in length of the

60

65

Pl e e e ey

{racker-board by movement of the stupports.

19. In a device of the class deseribed, a
tracker-board - divided into individyal SEC-
tions, supports for the sections of the
tracker-board and means to effect an indi-

vidual adjustment of said sections relative |

_——— e RF A —
——r =—

therefor, a
single: pueniatically operated device to ex- |

to cuch other by 'a niovement of said sup-
ports. o - -
20. A tracker-board divided transversely

1into sections, rods or shafts on which said

sections are supported and means to adjust

L

positively said sections individually relative

to each other by said rods or shafts.

21. In a device of the class described, a
perforated controlling sheet, & tracker-board
having at each-end a pair of apertures, one
aperture of each pair being normally un-

covered and the other being normally

covered by the perforated sheet as it travels
over the tracker-board, and' means set in
operation by the covering of one of said
apertures only to shift the tracker-board
longitudinally sufliciently to uncover said
aperture. L -

22. In a device of the class described, a

perforated controlling shéet, a tracker-boargd
lidving at each end a pair of apertures, one
pair being normally un- ..

aperture of each |
covered and the other being normally
covered by the perforated sheet as it travels
over the tracker-board, and means set in
operation by the uncovering of one only of

the covered apertures to move the tracker-
board longitudinally. - - . - RV
23, In a device of the class described, a

perforated controlling sheet, a tracker-board

70

75

80

85

90

95

having”at each end a pair of apertures, one |

aperture. of each pair being *normally “un-
covered and the .other being - normally
covered by the perforated sheet as 1t travels
over the tracker-board, and means - set 1in

operation by the covering of one only of

100

satd tuncovered apertures or by the uncover-

ing of one only of the covered apertures to -

shift the tracker-hoard longitudinally.
21, The combination, with a tracker-board

divided (ransversely into sections, of means

for adjusting said sections relatively to each
other and means for bodily shifting the
tracker-board. '- | !

25. 2\ tracker-board provided ‘with aper-

tares and composed of a plurality of ‘sec-

ttons, a controlling sheet provided with rows
of perforations arranged for registration
with said apertures and means controlled . by
sald sheet for adjusting said sections relg-
tively to eacl other, in combination with
means for bodily shifting the tracker-board
laterally of said sheet, |

26. The combination, with a tracker-board,
of means to effect longitudinal expansion
and contraction thereof and means to 1mpart

.4 longitudinal bodily movement thereto,

27. In a device of the ‘class described, an
expansible and contractible tracker-board, a
perforated controlling” sheet therefor and
means retidered operative by expansion or
contraction of the controlling sheet for ex-
panding or contracting. the tracker - board
but not'affected by bodily Iateral movement
of said -Mxn‘ltmlling sheet. '

1
- -
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98. In a device of the class described, an
expansible and contractible tracker-board, a
perforated controlling sheet therefor. and
means rendered operative by bodily lateral

. Fu

nent of the controlling sheet to impart

[ 1

a ‘longitudinal bodily movement to the

1 In"testimany_.'whérédf,._.I have signed my

tracker-board irrespective of any expansion

1o . . " .
or conhtraction in the controlling sheet.

7

name to this specification,’in the presence of 10,

two subscribing witnesses.

Witnesses: -~
~ Louis C. SMITH,
 Ricep. W. Gorrz.

+ .

- JAMES C. HAGEY.
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