
955,869. 

N 

J. C., HAGEY, 
AUTOMATIC MUSICAL INSTRUMENT, 
APPLICATION FILED SEPT, 27, 1905. Patented Apr. 26, 1910, 

8 SEETS-SHEET l. 

N 

N SS y s sa – 

ir 
"SSS 

w S * W QS carves C. araca ev. SN & S S & * c issy, 46%r%ry 

    

  

  



J. C., HAGEY, 
AUTOMATIC MUSICAL INSTRUMENT, 
APPLICATION FILED SEPT, 27, 1905, Patented Apr, 26, 1910, 

3 SHEETS-SHEET 2. 955,869. 

02:47, 
HIIHF N 

No. 22222222Œ 
in H E 

/ 

??S$ R 

I 222 ? 

Arczvezza 
3 - 2ate 2. serves 1. -érce. 

A 

  

  

    

  

    

  

  

  

  

  

  

  

  

  

  



955,869. 

J. C. HAGEY. 
AUTOMATIC MUSICAL INSTRUMENT, 
APPLICATION FILED SEPT, 27, 1905, 

Patented Apr. 26, 1910. 
3 SEETS-SHEET 3. 

w 6/ 

Š 

É W3 a 2 
2232 
-S 

2 

S 

2 

a 

2 
2 É. 
N2 

73.6. 2Z. 

58. 6 

3 

2 
3. 22222222222 

22%222 
SSSSSSSSS 

x 

e 

s 

3. 

22 
3 2a 

2 

3 

2 

2 

2 

3 % 

a 

  

    

    

  

  

  

  

    

  

  

  

  

    

  

  

  

  

  

    

    

  

  

    

  

    

  

    

  

  

  

  



0. 

sheet, sinch, for instance, as automatic mu 
15 

20 

ment with the perforated sheet traveling 
25 

30 

35 

40 

45 

50 

UNITED STATES PATENT OFFICE. 
JAMES C. HAGEY, oF BosToN, MASSACHUSETTS, ASSIGNOR OF ONE-HALF To THE CABLE 

COMPANY, OF CHICAGO, ILLINOIS, A. CORPORATION OF ILLINOIS. 
AUTOMATIC MUSICAL INSTRUMENT. 

955,869. Specification of Letters Patent. IPatented Apr. 26, 1910. 
Application filed September 27, 1905. Serial No. 280,274. 

To all whom it may concern: 
citizen of the United States, residing at Bos. 
ton, county of Suffolk, and State of Massa 

Automatic Musical Instruments, of which the following description, in connection with the accompanying drawing, is a specifica 
tion, like characters on the drawings repre 
senting like parts. . . . . . . . . . . 
This invention relates to mechanisms that are operated by a perforated controlling 

sical 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 
in the width of the perforated sheet; another 
object, being to provide novel, means for 
shifting the position of the tracker-board 
longitudinally to bring it into proper. aline 
thereover; another object being to provide 
an automatically expansible tracker-board 
which has uniformly spaced ducts either in 
its expanded or contracted position or in any 
intermedia position; and still another, ob 
ject being to provide a tracker-board such as 
above 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 is obtained 
automatically by or through the perforated 
sheet, the mechanism being so constructed 
that whenever the perforated sheet expands 
or contracts owing to changes in the humid 
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 in 
length with the width of the sheet, and 
whenever the sheet and the tracker-board get shifted laterally with respect...to each other 
so that the perforations in the sheet do not 
register exactly with the ducts of the 
tracker-board, said mechanism is brought 

: into action to cause a relative lateral move 
inent between the tracker-board and the 
sheet, thereby to bring them into their cor 
rect position relatively to each other. The 
necessary expansion and contraction of the 
tracker-board is preferably... obtained by 

making it in sections capable of adjustment: 
Be it known that I, JAMES C. HAGEy, a relative to each other. Each section may 

55 

have one or more ducts as desired. Where 
. each section has one duct only the ducts 

5 chusetts, have invented an Improvement in throughout the length of the tracker-board 
e uniformly spaced because the sections 

are of uniform width, and one feature of my 
invention is providing suitable means for maintaining this uniformity of spacing of . 
the ducts throughout the length of the 
tracker-board while the latter is being ad justed. This is an important feature of the 

oper 
tions RY be adjusted either by hand or au 
tomaticall 

invention because it obviates the necessity 
ofs pecially perforating the music sheet to co ate with the tracker-board. The sec 

y, though I prefer to employ auto 
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matic means for accomplishing this, which . . 
means is controlled by the covering or un- : 
covering by the perforated sheet of auxil 
iary 
aper 
and 
the. 
aper 

ducts. I have shown two such ducts or 
tures at each end of the tracker-board, 
under normal conditions, each edge of 
perforated sheet travels between the 
tures 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 

racker-board. If, on the other hand, the 
perforated sheet contracts in width, it will 
uncover the inside apertures at each end and 
thereby 'set in operation the mechanism for 
contracting the tracker-board. The means 

the t 

for shifting the tracker-board laterally is also 
preferably automatically controlled by the 
perforated sheet, and is so constructed that 
if the tracker-board is shifted laterally with 
reference to the perforated sheet so that both 
apertures 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 position is automatically set in op 
eration. • It will be noted that the means for ex 
panding and contracting the tracker-board, 
and 
trolled as to its operation by the position of . 
the edge of the perforated sheet, and that no 105 
special perforation of the sheet for this pur 
pose 
M 

also for shifting it laterally is con 

is necessary. s r 
y improved tracker-board may be used 
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60 
section having its edges curved, as at 10, 
to partially embrace the rods 9. As herein 

with any ordinary perforated controlling 
2. 

sheet provided of course that the ducts in 
the tracker-board are spaced according to 
the ordinary scale. 
;Referring 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 diagrammatic 
ally the mechanism for adjusting, expand 

lo 
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tion herein shown, it is made insections 

35 
from the other sections and to adjust them 
a suitable cam mechanism so that the uni 

40 

vention may be made of any suitable mate 
45 

50 

55 

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

ing and contracting the tracker-board; Fig. 
2 is a side view of Fig. 1; Fig. 3 is a detailed 
view on an enlarged scale of one end of the 
line a- -a, Fig. 3; Fig. 4" is a section on the 
line a-ae', 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 
taken on Substantially the line y-y, Fig. 2; 
Fig. 6 is a section on the line a-a, Fig. 5; 
Fig. 7 is a section on the line b-b, Fig. 5; 
Fig. 8 is a section on the line c-c, Fig. 5; 
Fig. 9 is a plan view of the parts below on 
the line did, Fig. 2; Fig. 10 is a section on. 
line e-e, Fig. 9; Fig. 11 is a section on the 
referred to, and Fig. 3 is a detail showing 
a tracker-board embodying my invention in 
which each section thereof. has one duct 
only therein. . . . . . 
The tracker-board is designated generally 

by 3, and in the embodiment of my inyen 
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 
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, I 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 is 
provided with apertures 6 communicating 
with ducts 7 leading to the usual pneumatics 
for operating the instrument. The face 
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 

constructed, the rods, 9 also constitute the 
cams for adjusting the various Sections 4, 

w 

one. . . . . . . . . . . as 'ces...............: 

line f f, Fig. 10; Fig. 12 is a detail to be 

955,869 

one simple way of accomplishing this being 
to provide each rod adjacent each section 
With a 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 

65 

70 

may each have one duct only therein, as 
shown in Fig. 13, or each may have a plu 
rality of ducts therein. The special ad 

75 
a single duct, as in Fig. 13, is that the ducts 
vantage gained by making each section with 
may be arranged according to the regular. 
Scale commonly used in tracker-boards for 
ordinary piano players, and it will be un 
necessary to specially cut or perforate the 
controlling sheet. . . . 

In order to secure the proper alinement of 
the ducts in the 
forations in the sheet under all conditions, 
it is necessary to maintain the uniform spac 

80 

oard with the per 
85 

ing of the sections in all adjusted positions, 
for although, the controlling sheet may ex 
pand or contract yet in every condition of it 
the perforations therein maintain their uni 
formity of spacing. In order to maintain 

of the sections it this uniformity SEE, is necessary to move or adj 

90 

ust those near the . . 
ends of the tracker-board to a greater extent 
than those adjacent the middle of the tracker 
board. This is accomplished by making 
the different cam grooves 11 to 
pitch, the cam grooves for moving the sec 

d S95. 

different . . . . . 

tions adjacent the neutral line of the tracker. 
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 approach the ends of the 
tracker-board. With this arrangement it. 
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 

00 

05 

tracker-board. I regard this feature of my 
invention as of some importance, because the 
desired expansion and contraction of the 
tracker-board may be secured without re 
sorting to the use of any specially perforated 
controlling sheet. - . 

O 

The rods 9 may be turned to extend or . 
contract the tracker-board either manually: 
or automatically. 
means for operating said rods in both of 
these ways. The two rods 9 are geared to 
gether 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 

I have herein shown 5 

120 

which meshes with a pinion 14 on each rod. The rods may be manually operated either 
by reciprocating the rack 13 or by turning 
one of the rods by any suitable means such 
both rods. 

For automatically extending or contract 

125 
as by a thumb-piece 140 on the end of one or 

  



955,869 

ing the tracker-board I have provided suit 
able means for operating the rack-bar 13 in 
one direction or the other. 

10 

As herein shown 
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 
able partition 18 to which the link 16 is at 
tached, said partition dividing the interior 
of the pneumatic into two exhaust clhambel's 
19 and 20. These exhaust chambers are co 
trolled by suitable valve mechanisms whicli 

15 

20 

25 

30 

will be more fully hereinafter described. 
With this construction it will be seen 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 exhaust-chamber 20 
is exhausted, said partition will move to the 
rig: 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 in 
alinement with the neutral line of the per 
forated sheet. . 
The rods 9 of the tracker-board are slid 

ably mounted in suitable bearings 21 so that 
by moying said rods bodily in the direction 
of their EF the entire tracker-board may be adjusted transversely to the sheet. For 
thus moving these rods laterally, I have pro 

35 

40 

45 

pivoted at 24, an vided an a ES lever 22 which issuitably 
ooves 23 in the ends of the rods 9.. Said 

ever is connected by a suitable link 25 to the 
central partition 26 of another double power pneumatic 27, said pneumatic comprising 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, therely moving 
the tracker-board bodily to the right, and 
when the chamber 28 is exhausted, the 
tracker-board is moved bodily to the left. 
In the preferred embodiment of uny inven 
tion which is herein illustrated, the exhaus. 
tion of the chambers of the two double 

50 

55 

design 
80 

power-pneumatics is controlled by the per 
forated sheet, thus making the adjustinent 
of the tracker-board entirely a tutomatic. 
Moreover, this is accomplished withoit the necessity of having any specially perforated 
controlling sheet. 
end section of the tracker-board with a pair 
of apertures, the apertures at one end being 

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 this 

... best seen in Figs. 5, 6, 7 and 8, by means,o 
which the power-pneumatics are controlled. between the valves 44 and 45. 

one end of which enters 

in which the valve 42 operates to 

While any suitable arrangement of valves 
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, as indicated by dotted 
lines in Fig.1 so that the apertures 31 and 
32 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 31 as the left-hand inside 
aperture, the aperture 32 as the right-hand 
inside aperture, the aperture 30 as the left 
hand outside aperture, and the aperture 33 
as the right-hand outside aperture, the terms 
“inside' 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 
aperture 33 leads to a pneumatic chamber 
35, the diaphragm of which has connected 
thereto two valves 36 and 37. The duct 
communicating with the left-hand-outside 
aperture 30 leads to a pneumatic chamber 

65 
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75 

80 

85 

90 
38, the diaphragm of which is connected to 
two valves 39 and 40. The duct communi 
cating with the right-hand inside aperture 
32 leads to a pneumatic chamber 41, the dia 
phragm of which connects by a suitable 
valve-stem with a valve 42, and the duct 
leading from the left-hand inside aperture 
31 communicates with a pneumatic chamber 
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 35 and 41 is con 
nected to a suitable suction apparatus, and 
is 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 attmosphere. 
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-pneumatic communicates 
by a suitable port 53 and a conduit 54 with 
the valve-chamber 55 in which the valve 44 
plays. The exhaust-chamber 19 of the 
power-pneumatic 17 communicates by means 
of a suitable port 56 and a conduit 57 with 
the valve chamber 58 in which the valve 39 
plays, and the exhaust-chamber 20 of said 

As herein shown I have provided each powertpneumatic 17 communicates by a port 
59 and a conduit 60 with the valve-chamber 
61 in which the valve 45 plays. 

62 designates a duct connecting the space 
between the two valves 36 and 37 to that be 
tween the valves 39 and 40; and 63 is 

100 

05 

O 

5 

20 

25 
another duct connecting the valve-chamber . 

the space 



4 

20 
holes, said chambers become exhausted and 
the diaphragms collapse. When this occurs, 

25 

40 

60. 

ber 19 with the atmosphere. As soon as this 

The valves and pneumatics are shown in 
Fig. 5 in the positions they normally occupy 
when the perforated sheet is correctly placed 
on the tracker-board, the inside apertures 
31 and 32 being covered and consequently 
the pneumatics 41 and 43 SE 
it being understood that the diaphragius of 
these pneumatics e' ch have the usuallileed 
hole so that when the apertures 31 and 32 
are covered, the said pneumatics become ex 
hausted. w 

In order to trace out the operation of this 

the valve 37 closes, aid the valve 36 opens, 
and at the same time valve 39 opens and 
valve 40 closes. The conduit 57 is thereby. 

... thrown into communication with the port 
62 and the latter with the exhaust-chamber 
46 with the result that the chamber 19 of 
the power-pneumatic 17 begins to be ex 

shown in Fig. 5 and connecting the cham 
occurs, the pressure on the partition 18 is 
balanced, there being atmospheric pressure 

the power-pneumatic. 17 is partially ex 
hausted thereby shifting the partition 18 
to the right, Fig. 2. The movement 9f said 

955,869 
A 

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 2, 44 and 45 resume the position shown in IFig. 5, thus admitting at 
hospheric pressure to the chamber 20, plac 
ing the partition 18 in equilibrium. again 
where it will remain until further adjust 
ment of the tracker-board is needed. If the 
trackel-boardis, for any reason, shifted to the left stifficiently so that the controlling 
sheet cover's the right-hand outside aper 

and said partition will move to the left, IFig. 
1, thereby shifting the tracker-board bodily 
to the right until the right-hand aperture 
33 is uncovered again. As soon as said 
right-hand aperture is uncovered, the par-90 
tition 26 is again placed in equilibrium and 
it will remain in the position in which it 
has been moved by the partial exhaustion of . 
the chamber 29 until the tracker-board needs 

mechanism, let us assume in the first place tute 83; the left-haid outside aperture 30 : that the perforated sheet has expanded in remaining uncovered, the pneumatic cham 
15 width sufficiently to cover the outside aper. ber 35 will become exhausted and the ex- 80 

tares 30 and 33. When this occurs, con-haust-chamber 46 will be connected through 
munication between the pneumatic cham- the port, or duct 62 with conduit 51 lead 
bel's 85, and 38 and the atmosphere is cut ingto the chamber 29 of the EPE : off, and as the diaphragms in these pneu- matic 27. The partition 26 will then live 
matics are provided with the usual bleed- less pressure on onesicle than on the other...85 

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 partition 26 is 

| 30 hausted and the partition 13 will move to- flirther adjusting. If, on the other hand, 95 
ward tlhe left in Fig. 2; thus shifting the the tracker-board shouild be. shifted to the 

t rack-bar 13 and turning the rods or sup-right with reference to the controll sheet 
ports 9 to expand the tracker-board. As sufficiently so that the inside rig.t-hand 
soon as the tracker-board has been suffi- aperture 82 were uncovered, then the pnel 

| 35 ciently expanded so that the outside aper- ulatic 1 would be expanded and the ..conduit iO0 
tures 30 and 33 are carried beyond the edge 54 leading to the chamber 2S of the power 
of the sheet, air is admitted to the pnet- pneumatic would be connected with the ex 
matic chambers 35 and 38 and the pneu-haust chamber 46, thus again plaging an ul 
matics thereof are inflated, thus restoring even pressure on the two sides of the parti 
the yalves 36, 37 and 39, 40 to the position ition 26 and causing the latter to move to the 10 

means are employed, it is of advantage to 
have the tracker-board arranged for manual 
adjustinent also so that in case the atto 
matic means fails to act for any reason, the 

70 

75 

partition in this direction operates t?, rough 
65 the connections above described to contract 

45 in both chambers 19 and 20, and the said again placed in equilibrium. 0. 
partition, therefore, will remain in the posi- The arrangement. of the pneumatics above 
tion in which it has been carried by the par- described, is such that the tracker-board 

| tial exhaustion of the chamber 19 untilan- may always be brought lack into its correct 
other adjustment of the tracker-board is position, either by expanding or contracting 

50 needed. If, on the other hand, the sheet - it or moving it bodily and it will be kept in 115 
contiacts in width so as to uncover the in- such position and condition without any 

| side apxertures, air will be admitted to the hand imanipulation. . . . . . . 
pneumatic chambers 41 and 43, thereby ex- It will be obvious that the rods 9 and on 
panding 'said pneumatic chambers and lift- sequently the tracker-board may be shifted 

55 ing the valve 42 to open communication be- laterally by hand. My invention is not lin- 120 
- tween the port 63 and the exhaust-chamber ited to the use of automatic device to al 

6, and also closing the valve 44 and open- just the length of the tracker-board or to 
ing the valve 45. When this occurs, the such a device to shift it laterally of the per 
condit 60 is connected directly with the forated sheet, but I prefer to employ such 
exhaust-chamber 46 and the chamber 20 of automatic means. When the automatic 125 

proper adjustment can be made manually. 130 
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It is also of advantage to be able to manu 
ally adjust the tracker-board before operat 
ing the instrument. . . . . . . 
I believe that I am the first to provide an 

expansible and contractible tracker-board in 
which the ducts are uniformly spaced in 
every adjusted position of the tracker-board 
with means for automatically securing the 
expansion or contraction of the tracker 

O 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 

15 

20 

proportionate individual adjustment of the 
sections of the tracker-board. 
While the invention has been especially 

designed for use in connection with musical 
instruments, yet it may be embodied in an 
machine in which perforated sheets travel 
ing over a tracker-board are employed for 
controlling or operating certain mechan 
SS . 

Having fully described my invention, what 
25 I claim as new and desire to secure by Let 

ters. Patent, is:- - : ...'... • 
. . In a device of the class described, a 

30 

transversely-divided tracker-board having a 
side of the centerthereof and means to ad 
just all sections of the tracker-board rela 
ive to each other sinnultaneously and to give 
the outside or end sections a greater move 
ment than the central sections. . 

2. In a device of the class described, a 
transversely-divided tracker-board having a 
plurality of independent sections on each 
side of the center thereof, a perforated con 

4. 

45 

50 

55 

60 

65 

trolling sheet passing across said tracker 
loard 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 the central Sections. 

3. In a device of the class described, a 
transversely-divided tracker-board having a 
phurality of independent sections on each 
side of the center thereof, a perforated con 
trolling sheet arranged to pass acroSS Said 
tracker-board and automatic means con 
trolled by said sheet to adjust said sections 
relative to each other, Said means operating 
to move the sections a greater or less extent 
dependent upon the distince thereof from 
the center of the tracker-board. 

4. In a device of thu class described, a 
tracker-board composed of a plurality of 
separate sections, a rotary shaft 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 automatic means 

rendered operative by expansion or contrac 
tion of Said controlling sheet to rotate said 
shaft in one direction or the other. 

5. In a device of the class described, a trackef-board composed of a plurality of 
separate sections, a rotary shaft 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 trackerboard and automatic means 
rendered operative by expansion or contrac 
tion of said controlling sheet but not af 
fected by bodily lateral movement thereof 
to rotate said shaft in one direction or the 
other. - . 

6. In a device of the class described, a 
tracker-board formed of a plurality of sec 
tions each having a projecting finger, a shaft 
having a cam-groove for each finger and . . 
means to rotate the shaft. 

* . In a device of the class described, a 
tracker-board formed of a plurality of Sep 
arate sections and a cam device to act on 
each section to move the same longitudinally 

• 4 of the tracker-board. . . . . . . m 
plurality of independent sections on each 

of a plurality of independent sections, cam 
mechanism to move the sections longitudi 
nally of the tracker-board thereby to expand 
or contract the length of the tracker-board 
and automatic means to actuate said cam mechanism as the paper expands or con 
tracts. w 

8. In a device operable by a perforated 
controlling sheet of expansible and cont 
tractible material, a tracker-board formed 

70 

75. 
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85 

90 

95 

100 

9. A tracker-board comprising two sup 
porting rods and a perforated metallic face 

supported by the rods, the edges of the 
ace-plate embracing the rods. 
10. A tracker-board comprising a sec 

tional metallic face - plate provided with 
apertures, a pair of rods on which said face 
plate is supported, the edges of the sections 
of the face-plate embracing the rods, and 
nipples secured to the back side of the face 
plate in alinement with the apertures 
therein. . . . . . 

11. In a device of the class described a 
perforated sheet, a tracker-board provided 
with an aperture normally situated outside 
of each edge of said sheet as it travels over 
said tracker-board, a single tracker-board 
expanding device and means to operate said 
tracker-board-expanding device to expand 
the tracker-board by, the covering of both of 
said apertures due to the expansion of the 
sheet. 

12. A perforated sheet, a tracker-board 
provided with apertures which are normally 
covered by the opposite edges of said sheet 
as it travels over the tracker-board, a single tracker-board-contracting device and means 

05 
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to operate said tracker-board-contracting de 
vice thereby to contract the tracker-board by 
the uncovering of said apertures due to the 
shrinking of the sheet. 

5... 13. In a device of the class described, a 
perforated sheet, an expansible and con 
tractible tracker-board having at each end a 
E. of apertures, one aperture of each pair 
sing normally, covered by the sheet as it 

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 
expand or contract said tracker-board. 

14. In a device of the class described, a 
perforated sheet, a tracker-board having at 
each end a pair of apertures, one aperture 
of each pair being normally uncovered and 
the other being normally covered by the 
perforated sheet as it travels over the 
tracker-board, and means set in operation by impulses obtained by uncovering one of the normally-covered apertures and covering 

25 

30 

35 

( 

. . 40 
| - 

45 

one of the noimally-uncovered apertures to 
give a relative lateral movement between the 
tracker-board and the perforated sheet. 

15. In a device of the class described, a perforated sheet all expansible and contracti 
ble tracker-board, having at each end a pair 
of apertures, one aperture of each pair be 
ing normally uncovered and the other being normally covered by the perforated sheet as 
it travels over the tracker-board, and means set in operation by impulses obtained by un 
covering the normally-covered apertures 
and covering the normally-uncovered aper 
tures to move the tracker-lboard laterally of 
the perforated sheet and to expand and volu 
tract said tracker-board. 
16. In an apparatus operable by a perfo 

rated controlling sleet, 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-lboard in 
the direction of its length. 
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17. In a device of the class described, an 
expansible and contractible tracker-board, a 
perforated controlling sheet therefor, a. s 

single pneumatically operated device to ex 
paid or contract said tracker-board and 
means to render said device operative by 
relative changes in the position of opposite 
edges of the sheet. 

18. In a device of the class described, an 
expansible and contractilble tracker-board 
having ducts, movable supports therefor and 
means to effect a change in length of the 
tracker-board by moyelinent of the supports. 

19. In a device of the class described, a 
tracker-board divided into individual sec 
tions, supports for the sections of the 
tracker-board and means to effect an indi 
vidual adjustment of said sections relative 
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to each other by a movement of said sup ports. 
20. A tracker-board divided transversely 

into sections, 'rods or shafts on which said 
sections are supported and means to adjust 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, a 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 sufficiently to uncover said 
aperture. - 

22. In a device of the class described, a perforated controlling sheet, a tracker-board 
hiving 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 uncovering of one only of 
the covered apertures to move the tracker board longitudinally. 

23. In a device of the class described, 8. 
perforated controlling sheet, a tracker-board 
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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 it travels 
over the tracker-board, and means "set in 00 operation by the covering of one only of . 
said uncovered apertures or by the uncover 
ing of one only of the covered apertures to 
shift the tracker-lboard longitudinally. 

24. The combination, with a tracker-board 05 divided transversely into sections, of means 
for adjusting said sections relatively to each 
other and means for bodily shifting the tracker-board. 

25. A tracker-board provided with aper 
tures and composed of a plurality of sec 
tions, a controlling sheet provided with rows 
of perforations arranged for registration 
with said apertures and means controlled by 
said sheet for adjusting said sections rela 
tively to each other, in combination with 
means for bodily shifting the tracker-board laterally of sail sheet. 

26. The combination, with a tracker-board, of means to effect longitudinal expansion 
and contraction thereof and means to impart 
a longitudinal bodily movement thereto. 

27. In a device of the class described, an 
expansilble and contractible tracker-board, a 
perforated controlling sheet therefor and 
means rendered operative by expansion or 
contraction of the controlling sheet for ex 
panding or contracting the tracker-board 
but not affected by bodily lateral movement of said Rontrolling sheet. 
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28. In a device of the class described, an In testimony whereof, I have signed my 
expansible and contractible tracker-board, a name to this specification, in the presence of 10. 
perforated controlling sheet therefor. and two subscribing witnesses. 
means rendered operative by bodily lateral JAMES C. HAGEY 

5 movement of the controlling sheet to impart : 
... a longitudinal bodily movement to the Witnesses: 

tracker-board irrespective of any expansion Louis C. SMITH, 
or contraction in the controlling sheet. RICHD. W. Gortz. 
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