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(C. 24-1) 32 Cairns. 

This invention relates to phonographs, and 
especially to those of the type intended for the 
recordation, or recordation and reproduction, of 
dictation, speeches, conferences and the like. 

It is an object of the invention to provide a 
phonograph of the type described which is small, 
light and compact. 

It is an object to provide a phonograph of 
the type described which is highly flexible in 
arrangement, to permit its use as a single unit 
in an exposed place or in a moderate-sized en 
cloSure, and as a plurality of yet Smaller units 
in Small-sized enclosures Such as shallow desk 
dra Wers and the like. 

It is an object to provide a phonograph of the 
type described employing and characterized by 
the advantages of electrical recordation and re 
production. 

It is an object to provide a phonograph of the 
type described, the use of which will require a 
Very Small number of operations by the opera 
tor. It is an allied object to provide such a 
phonograph wherein the operation of change of 
records Will occasion the automatic perform 
ance of many other operations. 
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It is an object to provide a phonograph of the 
type described, the advantages of which are at 
tained economically. It is an allied object to 
form and arrange the components so that they 
may be constructed of cheap materials and 
otherwise at low cost. It is an allied object to 
avoid the necessity for attractively finishing 
many individual components, as well as to pro 
Wide a maximum protection of the components 
from injury and dirt. m 

It is an object to provide a substantially fully 
enclosed phonograph without impairing its ready 
manipulability or the positive awareness of the 
operator of the condition of the machine at any 
instant, as to adjustment, extent of recorded 
and unrecorded record portions, and the like. 

It is an object to provide an improved phono 
graph frane structure. 

It is an object to provide an improved trans 
lating device carriage, advance device therefor, 
and combination of carriage With advance de 
WCe. 

It is an object to provide an improved auto 
natic return action for components which under 
normal circumstances must be returned to ini 
tial position upon each change of records. It is 
an object to prevent the return of the advance 
device, or other movement thereof, excepting 
under proper conditions. 
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It is an object to provide improvements in and 55 

operative simplifications of the control of the 
translating device and its components, the car 
riage, the advance device, the record Support, 
and the like, both individually and in various 
Collective Senses. : . 

It is an object to insure the correct condition 
ing of the phonograph at the start of its opera 
tion upon a freshly mounted record. 

It is an object to provide a phonograph of the 
type described which, while primarily adapted 
for recordation, is readily and positively con 
verted for simple reproducing use. 

It is an object to provide improvements in the 
electrical and mechanical association of an elec 
tronic amplifier With the rest of the phonographic 
apparatus. 

It is an object to provide improved means for. 
detachably coupling separate parts of the ap 
paratuS. 

It is a general object to provide a generally, 
improved phonograph of the type described. . . 
Other and allied objects. Will more fully appear 

from the following description and the appended 
claims. 
. In the detailed description of my invention, 
hereinafter set forth, reference is had to, the ac 
companying drawings, of which: 

Figure 1 is a perspective view of a complete 
phonograph equipment according to my inven 
tion; 

Figure. 2 is a top plan.view of the phonograph 
proper without its cover, for example in an ad 
justment for recordation, a few of the bottom 
parts being omitted for the sake of clear illus 
tration; w 

Figure 2a is a fragmentary horizontal croSS 
Sectional view taken centrally through the large 
diameter cylinder 95 appearing in plan in the 
upper lefthand corner of Figure 2; 

Figure 3 is a front elevational view of the 
phonograph, adjusted for reproduction of mat 
ter already recorded, some of the more rear 
Ward parts being omitted; 

Figure 3a is a fragmentary horizontal cross 
sectional view taken on the line 3d-3ol. Of Fig 
lure 3, - - 

Figure 4 is a vertical cross-sectional view of 
the phonograph taken substantially along the 
line 4-4 of Figure 2, but with the phonograph 
in a neutral adjustment, a few of the most rear 
Ward parts being omitted; . . 

Figure 5 is a bottom plan view of the phono 
graph, for example at the termination of recor 
dation upon a record, some of the upper car 
riage components being omitted; 



2 
Figure 6 is a rear elevational view of the pho 

nograph, Supported On the amplifier 2, with the 
phonograph in a stopped condition; 

Figure 7 is a vertical cross-sectional view of 
the phonograph, again supported on the ampli 
fier, taken substantially along the line 7-7 of 
Figure 2 to show the carriage, but not the ad 
Vance slide, and illustrating the phonograph dur 
ing the process of the return of the carriage to 
its initial position; 

Figure 8 is a fragmentary rear elevational view 
10 

of the phonograph and amplifier covers, the pho 
nograph being again supported on the amplifier; 

Figure 9 is a lefthand end view of the phono 
graph. With the lefthand end plate 32 removed, 
illustrating the phonograph adjusted for record 
ation or for reproduction but in a stopped con 
dition, a few components being omitted from 
the lower central portion of the figure for the 
sake of clear illustration; 

Figure 9a is a fragmentary vertical cross-sec 
tional view taken substantially along the line 
9a-9a of Figure 10a, illustrating components 
omitted from Figure 9 in the positions which they 
Would occupy in that figure; 

Figure 10 is a vertical cross-sectional view, 
taken Substantially along the line O-O of Fig 
lure 2 to show the advance slide but not the car 
riage, and illustrating the phonograph during the 
proceSS of the return of the carriage to its initial 
position; 

Figure 10a is a fragmentary horizontal cross 
Sectional view, taken very approximately along 
the line 00-0a of Figure 10, and illustrating 
the lower rear lefthand corner portion of the 
phonograph just as the process of carriage re 
turn is being completed; 

Figure ll is a fragmentary view similar to 
Figure 9d, or to a portion of Figure 10, but illus 
trating its components after the completion of 
the process of carriage return but before the 
phonograph has again been started; 

Figure 12 is a righthand end view of the car 
riage, with portions of the righthand end mem 
ber 7 removed, illustrating a recordation ad 
justment; 

Figure 13 is a staggered vertical view taken 
through the carriage looking from the right, ill 
lustrating a reproduction adjustment, the trans 
lating device being shown in simplified elevation; 

Figure 14 is a vertical cross-sectional view of 
the carriage, taken principally along the line 
4-4 of Figure 12, and illustrating a neutral 
adjustment; 

Figure 15 is a partial vertical cross-sectional 
View of the central carriage components, taken 
principally along the line 5-5 of Figure 12; 

Figure i6 is a vertical cross-sectional view of 
the translating device only, taken principally 
along the line 6-6 of Figure 15, the vibration 
damper 305 being omitted; 

Figure 17 is a horizontal cross-sectional view 
of the carriage, taken principally along the line 
7-7 of Figure 12, and illustrating a neutral 

adjustment; 
Figure 18 is a vertical front view of the second 

can plate 3, in neutral position; 
Figure 19 is a vertical front view of the auxil 

iary cam plate 40, in inactive position; 
Figure 20 is a vertical cross-sectional view of 

the lower portion of the carriage, taken prin 
cipally along the line. 20-20 of Figure 21; 

Figure 21 is a horizontal cross-sectional view 
of the lower portion of the carriage, with the 
translating device omitted, taken substantially 
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2,268,645 
along the line 2-2 of Figure 20, and illus 
trating the components during operation of the 
phonograph but With a neutral adjustment; 

Figure 22 is a partial vertical cross-sectional 
view taken principally along the line 22- 22 of 
Figure 21, showing the relationship of the aux 
iliary cam plate to certain of the rear carriage 
Components; 

Figure 23 is a partial vertical cross-sectional 
View taken principally along the line 23-23 of 
Figure 21; 

Figure 24 is an enlarged, partial horizontal 
Cross-sectional view taken substantially along 
the line 24-24 of Figure 22; 

Figure 25 is a partial vertical cross-sectional 
view taken principally along the line 25-25 of 
Figure 24, and indicating various positions occu 
pied by certain of the components under differ 
ent conditions of adjustment; 

Figure 26 is a lefthand elevational view, with 
a Small portion in Section, of the latch lever 435 
and associated components, illustrating two po 
sitions which may be assumed by that latch lever; 

Figure 27 is a partial vertical cross-sectional 
view taken principally along the line 27-27 of 
Figure 24; 

Figure 28 is a vertical cross-sectional view of 
the central and top righthand portions of the 
carriage and advance slide system, taken ver 
tically through the carriage rod 70; 

Figure 29 is a righthand elevational view of the 
phonograph, illustrating the phonograph after a 
record has been mounted on the mandrel but be 
fore the next ensuing starting of operation of 
the phonograph; 

Figure 30 is a simplified schematic wiring dia 
gram of the electrical connections of the phono 
graph; 

Figure 31 is a righthand inside elevational view 
of the bottom part of the lefthand end of the 
cover 6 in position on the phonograph; 

Figures 32a and 32b are fractional perspective 
ViewS respectively of the lower lefthand front 
Corner of the cover 6 and of the forward end of 
the associated coupling slide, separated from 
their normal relationship; 

Figures 33a and 33b are fractional perspective 
Views respectively of the lower lefthand rear 
corner of the cover 6 and of the rear end of the 
associated coupling slide, separated from their 
normal relationship; and 
Figure 34 is a lefthand end view of the lower 

rear portion of the phonograph, with the end 
plate 2 shown only in dash-dot lines to expose 
a dashpot device 590 which I prefer to employ 
but which has been omitted from other figures 
in the interest of simplicity of illustration. 

Figure 1 illustrates in perspective a complete 
electrical recording and reproducing phonograph 
equipment according to my invention, with all 
the necessary controls therefor; from this figure 
may be seen the extreme compactness, full en 
casement and protection of components, and sim 
plicity of control and of appearance, which char 
acterize the equipment. Four units are shown: 
the phonograph proper as , an amplifier as 2, 
a handpiece (for Sound collection and dispersal) 
as 3, and a stand for the handpiece as 4, the 
several units being electrically interconnected by 
appropriate thin cabling such as 5. Both phono 
graph and amplifier 2 are of very small height; 
as shown in Figure 1 (and in later Figures 6, 7 
and 8) the amplifier 2 is in inverted position, 
forming a base for the phonograph . It will 
be understood, however, that the phonograph and 
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amplifier may when desired be otherwise dis 
posed-the amplifier for example upright in the 
dra Wer of a desk, the phonograph being disposed 
in that or another drawer or on top of the desk, 
or the like, the Small size of these units per 
nitting a wide choice of their dispositions and 
affording a high degree of portability of the com 
plete equipment. 
Attention being directed particularly to the 

phonograph , it will be seen from Figure that 
a unitary cover 6 substantially completely en 
closes it. The cover 6 is formed with a large, 
approximately circular hole 7 in its right-hand 
end, eXposing the end of the mandrel (herein 
after more fully mentioned) and permitting the 
mounting of a cylindrical record on the mandrel 
and its renoval therefrom. The hole also ex 
poses a lever 8 hereinafter more fully described; 
this lever is provided with a hinged fingerpiece 
9 which normally extends outwardly through the 
cover hole , but which may be folded up to 
a Vertical position to permit the lowering and 
raising of the cover. The cover 6 is formed. With 
a slot along the bottom of its front, through 
Which slot a carriage extends to terminate 
in a vertical control plate 2 very slightly spaced 
forwardly of the front cover Surface, the carriage 
(hereinafter detailedly described) and control 
plate being arranged for side-to-side travel. 
Above the slot 0, and on to the righthand end 
Of the cover, the upper front edge of the cover is 
cut away to expose an elongated annotation-slip 
holder 3 which extends horizontally from side 
to side, and inclinedly upwardly from front to 
back. The top of the cover 6 is provided with 
a flange portion 4 downhanging toward the 
holder 3 near the rear of the latter; a small 
space between the bottom of the flange portion 

and the holder 3 permits the forward exten 
Sion. Over the holder of two pointers-a carriage 
pointer 6 and an advance pointer 7, herein 
after more fully referred to. The lefthand end 
of the flange portion 4 may be joined to the 
front of the cover by a further small flange por 
tion 5 downhanging from the cover top to be 
low the top of the lefthand extremity of the 
holder f3. The so-described interruptions in the 
continuity of the cover 6 are the only ones nec 
eSSary for manipulation or observation of the 
phonograph. 

Frame and mandrel 
The components of the phonograph are as 

Seimbled to a frame which basically comprises 
two vertical front-and-back extending plates 2 
and 22, held to a circumferentially incomplete 
cylinder 29 at the extremities of the latter. In 
Figures 2 through 5 plate 2 appears as the right 
hand end member and plate 22 as an interme 
diate member relatively near the lefthand end 
of the machine, the cylinder 20 passing there 
between approximately at mid-position from 
front back. The circumferential discontinuity of 
the cylinder 2 is a longitudinal opening 9 in 
the cylinder wall, of very approximately 90 de 
grees extent, and disposed toward the front of 
the nachine; its upper edge appears as 9d in 
Figures 2 and 3 and its lower edge as 9b in 
Figure 5, but it is best seen in the central front 
and-back vertical section of Figure 7. The plate 
2 does not cover or close its end of the cylinder 
25); the cylinder terminates in a full circular aper 
ture in this plate, as best seen in the righthand 
end view of Figure 29, and with this aperture 
the cover hole T is aligned when the cover is in 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

O 

65 

3 
place. The plate 22, however, covers its end of 
the cylinder (except for a small segment at the 
discontinuity S) and, as may be seen best in 
Figures 2, 4 and 5, is provided with a leftwardly 
extending boss 23 central of the cylinder. In 
this boss there is secured, as by set screw 25, the 
lefthand end portion of a tube 24 extending 
axially of cylinder 20; and through this tube is 
rotatably passed a mandrel shaft 26. A mandrel 
27 is secured on the mandrel shaft, within the 
cylinder 20, the latter thus forming an enclosure 
Or shield for the mandrel and for the cylindrical 
record removably mounted on the mandrel. 
Such a record, by way of example a wax record, 
has been indicated in various figures (Figure 4 
for example) as R. 
The mandrel 27, which may be of a Well-known 

for Such as that disclosed in U. S. Letters Pat 
ert No. 2,010,717, issued August 6, 1935, on appli 
cation of Heinrich F. Max Gramann, is not illus 
trated in detail. It may be pointed out, however, 
that the mandrel may comprise chuck members 
28 (appearing in Figure 4 for example) which are 
Collapsed. When no record is on the mandrel, and 
which automatically expand and internally grip 
the righthand end of a record which has been 
Slid into place on the mandrel; and that it may 
comprise a fingerpiece 29 which, if pressed left 
Wardly when a record is on the mandrel, will 
cause the collapse of the chuck members and the 
ejection of the record. 
The plate 22 does not itself extend forwardly 

of the cylinder 20; but from the lefthand ex 
tremity of the boss 23 above mentioned there 
extends forwardly an extension plate 3 having 
upper and lower arms 3 a. and 3 b, respectively, 
a.S. best Seen in Figure 9. It will be understood 
that the assembly of plates 2 and 22, cylinder 
25, boss 23, and extension plate 3, may be made 
of die castings. 
The frame of the machine may include, in 

addition to the components just mentioned, an 
other front-and-back extending, vertical plate 
32; this may form the lefthand end member 
of the nachine, and may be held spaced away 
from plate 22 by horizontal spacing means such 
as top post (33 fractionally shown in Figures 2 
through 4), and bottom post 34 (shown in Fig 
lures 3 through 5). It may further be tied to 
the lower plate arm 3b near the front of the 
machine through a block 35 and post 36, these 
being integrally formed and secured respectively 
to 32 and 3 ft. 
The annotation slip holder 3, into which a 

slip S. may be leftwardly inserted, comprises a 
trough member 3a terminally secured on the 
front portions of the tops of plate 2 and upper 
plate arm 3a; and a platform member 3b 
Secured within, and raised above the bottom of, 
the trough member f3a. Slip-holding flanges 
Sc are formed rearwardly from the upturned 

froint of the trough member and forwardly from 
the rear of the platform member, that trough 
Imember front and the platform member extend 
ing leftwardly only as far as the cover flange 5. 

Motor, etc. 
A motor Supplying driving power for various 

functions hereinafter mentioned is shown as 40; 
this is disposed behind the cylinder 20, to the 
right Cf the plate 22. The internal construction 
Of the notor is not shown in detail; but in Fig 
Ures 5 and 6 there will be seen, largely in dotted 
lines, lefthand and righthand end members 4 
and 42 for the motor assembly. Top and bottom 
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semi-cylindrical shields 43 and 44 extend from 
One end member to the other, enclosing and 
shielding the motor. The lefthand motor end 
member 4 is secured to the plate 22 through a 
plurality of short mounting pillars 45. To the 
righthand motor end member 42 is secured the 
lefthand end wall 5 of a die-cast housing 50; 
and from the top of the front surface of this 
housing there extends upwardly and forwardly 
an L-shaped lug 46, best seen in Figure 7. This 
lug overlaps a flat projection 4 formed from 
the upper rear Surface of the cylinder 20; and 
it is secured thereto by a screw 48, to complete 
the mounting of the motor. It has been found 
desirable to keep the entire motor frame and 
shielding free of electrical connection with the 
frame of the phonograph; accordingly the lug 
46 may be insulated from the projection 47 as 
by insulation 49 disposed therebetween and 
around the Screw 48, and insulating means may 
be employed in connection with the securing of 
the motor end member 4f-Such as the forma 
tion of the pillars 45 as insulating inserts in that 
end member. At the left of the motor its shaft 
39 extends through the end member 4, and 
through an oversize hole 38 in plate 22 into the 
space between plates 22 and 32, as seen for 
example in Figure 2. At the right of the motor 
the shaft 39 extends, through bearing 52 secured 
to the end member 42, into the housing 50. 
On shaft 39 within the housing 50 is secured 

a centrifugal fan 53, comprising hub 54, disc 55, 
and vanes 56, all integrally cast for example. 
Opposite the fan 53 the rear Wall of the housing 
is provided with a rectangular air duct 58 leading 
and opening rearwardly, While the bottom Wall 
of the housing is provided with a rectangular 
air duct 57 leading and opening downwardly. An 
air path 59 is provided from the interior of the 
motor into the housing 50 through the housing 
end wall 5; and at the lefthand extremity of 
the motor its shields 43 and 44 are provided 
with air-admitting holes 60. The action of the 
fan 53 is to suck air through the holes 60, past 
the motor and through the air path 59, and to 
expel it through the air ducts 57 and 58, thereby 
cooling the motor. 
In the space 6 within the housing 50 beyond 

the fan 53 there may be located an electrical 
contact type of governor for the motor; this 
governor, of which the details form no part of 
the instant invention, appears in purely schematic 
mechanical illustration in Figure 6, and in dia 
grammatic electrical illustration in Figure 30. 
At the bottom of the housing 50 there may be 
provided a shelf 62 extending a short distance 
rightWardly (appearing of course as leftWardly 
in the rear view of Figure 6). In the space 63 
above this shelf and on top of the housing 50 
may be disposed the components of an electrical 
filter system, as schematically indicated at F in 
Figure 6, interposed, as diagrammatically indi 
cated at F in Figure 30, in the electrical connec 
tions to the motor for the suppression of high 
frequency electrical disturbances which may tend 
to be set up by the motor. The space 63 may be 
covered and shielded by a generally L-shaped 
hollow cover 64, this cover being electrically at 
the potential of the housing 50 and motor 40. 

Carriage, advance slide and feed Screat . 
Attention now being directed to the com 

ponents in front of the cylinder 20, there will be 
seen, in Figure 3 for example, a carriage rod 70 
passing the full length of the machine at ap 

5 

lo 

s: 

St. 

35 

45 

50 

5 5 

60 

O 

s 

2,268,645 
proximately mid-elevation, and terminally se 
Cured in plates 32 and 2. Along this rod there 
is adapted to move the carriage. If, already men 
tioned. While the carriage is illustrated and 
described in detail in and in connection with 
later figures, its general form Will be apparent 
from Figures 2, 3, 5 and 7. It may include a 
righthand end member 7 and a lefthand end 
member 2, each in general vertically disposed in 
front of the cylinder 20 but extending, in its 
bottom portion, forwardly through the cover slot 
0 and rearwardly to underneath the cylinder 20. 
The carriage may further include, between mem 
bers 7 and 72, a top cross portion 73, a rear 
CrOSS portion 74, and a central cross-portion 75, 
the latter surrounding and bearing on the rod 

and having the leftward extension 7 6 beyond 
end member 72 (seen in Figure 3) also surround 
ing and bearing on rod 7 O. Adjacent the top of 
the end member 7 the cross portion 73 is thick 
ened and provided with a bevel Surface 77 in a 
plane approximately directed toward the cylinder 
2D axis; and in this surface is secured a stud 
78 carrying a roller 79 free to rotate on the stud. 
The periphery of this roller rests against a ridge 
80 formed on the outer surface of cylinder 20 
adjacent the top of the cylinder opening 9, and 
rides along this ridge as the carriage is moved 
along rod 70. The Weight of the carriage de 
Velops a force tending to rotate it about rod 70, 
'earWardly above that rod, and the roller 79 and 
ridge 80 form a bearing which resists that force. 
To render the carriage secure against rotation 
in the opposite direction a screw 8 may be 
passed upwardly through the rear cross portion 

, Substantially into contact with a ridge 82 
formed on the outer surface of cylinder 20 under 
neath the cylinder axis. 
To the top of the top carriage cross portion 3 

in its lefthand half there is secured a plate 69, and 
from the righthand extremity of this plate there 
is formed the narrow, flat carriage pointer 6 
above stated to extend forwardly over the anno 
tation-slip holder 3. 
Surrounding the carriage rod 0 at the right 

of the carriage is a generally cylindrical ad 
vance slide (20. In its normal position relative 
to the carriage, the slide 20 extends leftwardly 
into a partial annular recess 75a formed in the 
righthand carriage end member 7 and the cen 
tral carriage croSS portion 75 immediately adja 
cent the rod 70, this recess extending leftwardly 
for a minor part of the Width of the carriage 
and being indicated for example in Figure 7. In 
its normal position, the slide 29 extends right 
wardly to bring its righthand extremity only very 
slightly to the right of the carriage end member 
7. The advance slide 20 is normally pushed 
rightWardly by the carriage as the carriage 
moves in that direction. Ordinarily the carriage 
portion immediately in contact with the advance 
slide 20 is a thin finger 25 carried by the car 
riage and normally extending downwardly into 
the carriage recess 75a at the lefthand extremity 
of that recess; this finger is hereinafter more 
particularly referred to, but its extremity may 
be seen in Figure 7 in the recess 75a above the rod 
O. 
To the righthand extremity of slide 20 is se 

cured an arm 2, seen in Figure 0, extending 
upwardly and rearwardly from the slide in a Wer 
tical plane to terminate in gravity-maintained 
contact with the upper ridge 80 din cylinder 20. 
On the lefthand surface of the arm 2 at its 
upper extremity is formed a thin boss or button 
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22; when the finger 25 is in contact with the 
lefthand slide extremity this button is slightly 
Spaced from the Surface of the righthand car 
riage end member 7, as may be seen in Figure 
2. From this figure and Figure 10 it may also 
be seen that a bracket 23 is Secured to the arm 
2 near the arm extremity, extending first ver 

tically upwardly and then horizontally leftward 
ly just above the top carriage cross portion 73. 
On top of the horizontal portion of this bracket 
there is secured a plate 24 in position such that 
its lefthand extremity is always spaced from the 
righthand extremity of plate 89 by a shade more 
than the spacing of button 22 from carriage 
end member 7. From the lefthand extremity 
of the plate 28 there is formed the narrow, fiat 
advance pointer. above stated to extend for 
Wardly to over the annotation-slip holdier 3. 
A feed screw 83 is disposed below and parallel 

with the rod 70, and against this screw is biased 
a feed nut 84 carried in the carriage , shown 
in Figure 7, and hereinafter more particularly re 
ferred to. At its lefthand end the feed ScreW 83 
passes through and is journalled in the lower 
plate arm 3b. At its righthand end the feed 
Screw is journalled in the CroSS portion or base 
86 of a U-shaped hanger 85, whose extremities 
85d are secured to the plate 2 SO that hanger 85 
extends leftwardly from that plate; a top View 
of the hanger 85 appears as Sigure 3d. The feed 
Screw 83 is rotated whenever the nandrel 2 is 
rotated; accordingly, assuming the feed nut 84 
in engagement with the feed Screw in response 
to its bias, the carriage is driven slowly right 
Wardly so that Stylus means carried by the car 
riage and engageable with a record R. On the 
mandrel Will traverse a spiral path on the rec 
ord. 
The stylus means and tha control System there 

for are hereinafter particularly described. It 
may here be mentioned, however, that those 
means may comprise a recording stylus and a re 
producing stylus; and that that System may Com 
prise a substantially inverted triangular, front 
and-back extending fingerpiece or lever 88 in 
front of the vertical control plate 2 in which the 
carriage was above stated to terminate at the 
front of the machine. This fingerpiece or control 
ever 83 is secured at its botton to the top of 
an inverted triangular, side-to-side extending 
plate 89 Spaced slightly in front of the control 
plate 2-the plate 89 being mounted to be SWung 
in its own plane, and the control lever 88 ac 
cordingly being inclinable, to the right and left 
of the mean position illustrated in Figure 1. 
When the plate 89 is in its mean position, With 
the control lever 88 vertical, both styli are dis 
engaged from the record and the feed nut 84 is 
held, against its bias, away from the feed ScreW 
83-i. e., a neutral adjustment is established. 
When the control lever 88 and plate 89 are moved 
to the right (e.g., as in Figure 2) and to the left 
(e.g., as in Figure 3), recordation and reproduc 
tion adjustments are respectively established; in 
each of these adjustments, excepting as prevented 
by other means hereinafter described, the re 
spective stylus is engaged with the record and 
the feed nut 84 is engaged With the feed ScreW 
83. 

In Figure 2 the control lever 88 is shown in 
its recordation position, and the carriage and 
the advance slide 2 in their normal relationship 
to each other. If the mandrel 2 and feed Screw 
83 be rotated, the carriage and advance Slide 
Will be driven slowly rightwardly and the record 
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ing stylus will traverse the rotating record; that 
stylus, being vibrated in accordance with sound 
as hereinafter described, will record that sound 
On the record as by cutting in the record, Sur 
face an appropriately modulated groove...If it 
should be desired to condition the phonograph 
for the reproduction of matter already recorded 
On the record, the mandrel and feed Screw rota 
tion is first preferably stopped, the control lever 
88 is moved into its central or neutral position 
(disengaging the stylus from the record and the 
feed nut from the feed screw), the carriage is 
manually moved leftWardly the desired distance, 
and the control lever 88 is then moved into its 
lefthalind or reproduction position (engaging the 
reproducing stylus With the record and the feed 
nut with the feed screw); the advance slide. 20, 
however, is left at the position which it occupied 
at the beginning of the manipulations just men 
tioned. Now When the mandrel and feed Screw 
are again rotated, the carriage. Will be driven 
slowly toward the advance slide and the re 
producing stylus will traverses the rotating rec 
ord; the Vibrations of that Stylus, caused by the 
record groove modulations are translated into 
Sound as hereinafter described. Figure 3 illus 
trates the phonograph at the beginning of or 
during its operation for such reproduction, the 
carriage being assumed to have been moved left 
Wardly a considerable distance in the condition E. 

3. 5. 

a. 

2. S 

5 

6 

ing of the phonograph for the reproduction. 
When the carriage has been driven rightWardly 
Sufficiently to re-establish the normal relation 
ship between it and the advance slide (i. e., When 
the finger 25 has again come into contact. With 
the lefthand end of the advance. Slide) the repro 
ducing stylus will have traversed all the matter 
recorded before the conditioning of the phono 
graph for reproduction; the phonograph may 
then be re-conditioned for recordation by the 
movement of the control ever 88 from its re 
production position back intn its recordation po 
sition. 

Mandrel and feed Screat rotation 
The power of the motor A is made available 

for Various functions in the phonograph through 
the medium of a rotatable pulley or hub. 9 driven 
by the motor, best seen in Figures 2, 2a and 9. 
Thus between the plates 22 and 32, a little above 
and forward of the motor shaft 39, is journalled 
a horizontal rod 9, and on this rod is Secured 
the hub 9 abovementioned; this hub may be of 
length about half the distance between plates. 22 
and 32, and may be held relatively near the plate 
32. At the righthand end of hub. 9 is formed a 
disc 94 of relatively large diameter; and at the 
periphery of this disc is formed a rightWardly ex 
tending annular fiange or cylinder 95. The mo 
tor shaft 39 extends to within this cylinder, and 
On its extremity is secured the Small pulley 96. 
Within the cylinder is located a mechanism con 
stantly coupling the pulley 98 to the inside Sur 
face of the cylinder. The fundamental element 
of this mechanism is a coupling roller 97 of rub 
ber or other insulating and resilient composition, 
disposed diagonally forward of and below the 
pulley 96 and carried by the forward bifurcated 
extremity of a curved arm 98. The rear bifur 
cated extremity of this arm is pivotally secured 
to the lower extremity of a lever 99 which is 
pivotally mounted on a stud to extending left 
wardly from plate 22, these elements being best 
seen in Figures 2d. and 10. The upper extremity 
of the lever 99 is constantly biased forwardly by 
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a spring 03 tensioned between a pin 0, in that 
lever extremity and a pin 02 secured in the plate 
22; this maintains a bias of the coupling roller 
97 against both the pulley 96 and the inside Sur 
face of cylinder 95, in spite of any poSSible Wear 
of the roller. It will accordingly be understood 
that the cylinder 95 and hub 9 will be rotated 
whenever the motor 40 is operated, though at re 
duced angular velocity in View of the relative di 
ameters of pulley 96 and cylinder 95. Among 
other things, the mandrel 27 and feed screw 83 
are driven by the hub 9, being clutchable there 
to and de-clutchable therefrom to control their 
rotation, as may now be described. 
The mandrel shaft 26 is extended, to the left 

of the extremity of tube 24, to a bearing 04 in 
plate 32, as best seen in Figure 4. Adjacent the 
bearing 04 there is secured on the shaft 26 a hub 
06 extending rightwardly substantially to the 

extremity of tube 24. At about the center of the 
hub O6 there is formed a disc 07 of relatively 
large diameter; and at the periphery of this disc 
is formed a rightwardly and leftwardly extend 
ing annular flange or short cylinder 8. This 
cylinder is in front-and-back alignment with a 
major portion of the hub 9 abovementioned, and 
is spaced slightly forwardly of the latter, as Seen 
best in Figure 9. The cylinder 08 is driven from 
the hub 9 through the intermediary of a clutch 
roller O of rubber or other resilient composi 
tion, which may be selectively moved into joint 
engagement with cylinder 08 and hub 9 or out 
of such engagement, as hereinafter more par 
ticularly described. It will be understood that 
during such engagement the mandrel 27 Will be 
rotated by the hub 9, though at a reduced angul 
lar velocity in view of the relative diameters of 
hub. 9 and cylinder 08. In Figures 9 and 10 
there have been indicated by arrows the typical 
directions of rotation of the several rotary men 
bers described in this and the preceding para." 
graph. 
The feed screw 83 is slowly rotated simultane 

ously with mandrel rotation through the inter 
mediary of a train of gears best seen in Figures 
2 and 9. This train comprises a gear Secured 
on hub O6 near the righthand extremity of the 
latter; a larger gear 2, engaging gear if, and 
carried on a stud 6 secured in lower plate arm 
3b in front of and a little below shaft 26; a Small 
gear 3 also carried on stud 6 and Securely 
connected with gear 2, to rotate thereWith, 
through a collar 7 therebetween; a coupling 
gear 4, engaging gear 13, and carried on a stud 

8 secured in lower plate arm 3 lb in front of 
and a little below stud 6; and a gear 5, en 
gaging the coupling gear 4, and Secured on the 
lefthand extremity of the feed screw 83 just to 
the left of the lower plate arm 3 lb. 

Control of mandrel and feed Screw rotation. 
As seen in Figures 9 and 2, the clutch roller 

| 10, which controls the mandrel and feed screw 
rotation, is carried by a vertical fork member 30 
hanging down between the hub 9 and cylinder 
08; near the bottom of this fork member, and 

below the center line between that hub and that 
cylinder, is a horizontal cross pin 3 on Which 
the clutch roller iO is rotatably mounted. Near 
its top extremity the fork member 30 is curved 
slightly rearwardly, and at that extremity it is 
pivotally held on a horizontal cross pin 36 in the 
bifurcated forward extremity of a horizontal lever 
37; this lever is intermediately pivoted on a 
horizontal stud 39 extending rightwardly from 
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the plate 32, The fork member 30 has a cross 
member 32 a little above the roller O; and a 
Spring 33, tensioned between the cross member 
32 and a horizontal pin 34 secured in plate 32 

thereabove, biases the fork member upwardly 
and the clutch roller O into its effective posi 
tion of joint engagement with hub 9 and cylin 
der 8. The roller O may be moved out of 
Such engagement (though remaining engaged 
With the cylinder 08) by upward movement of 
the rear extremity of lever 37. So to move the 
lever there is pivotally mounted on the stud 39, 
in straddling relationship to the lever, the bifur 
cated forward extremity of a horizontal arm 40; 
between the side portions of this arm underneath 
the rear extremity of lever 37 is a CrOSS member 
or web 4, against which there is adapted to im 
pinge the lower end of a vertical screw 38 car 
ried in that lever extremity. When the rear ex 
tremity of arm 40 is sufficiently low the web 4 
is out of contact. With Screw 38, clutch roller 

0 obeys its bias and engages hub. 9 and cylin 
der 08, and the mandrel and feed screw are ro 
tated. When the rear extremity of arm 40 is 
Sufficiently raised the web 4 impinges against 
Screw 38, raising the rear lever extremity, forc 
ing fork member 30 downwardly, disengaging 
the clutch roller, and stopping the rotation of the 
mandrel and feed ScreW. The bottom surface of 
the upper eXtremity of the fork member 3O may 
be formed with a concave heel 35, which when 
the member 30 is lowered is pressed downwardly 
into contact with a resilient stop, comprising a 
resilient cylindrical pad 42 extending rightward 
ly from the plate 32 in an appropriate position. 
The position of the rear extremity of arm 40 

may be controlled by a Solenoid assembly posi 
tioned therebeneath, best seen in Figures 6, 2 
and 9; this assembly may be supported by a ver 
tical plate 45 secured to and forming a rearward 
extension of plate 32. To this plate 45 may be 
Secured a lower rectangular iron frame 46 and 
an upper like frame 47, in vertical alignment 
With each other; and within these frames re 
Spectively may be held the vertical solenoids 48 
and 49. From the bottom horizontal member 
of the lower frame 46 a core member 50 ex 
tends upwardly a short distance axially within 
Solenoid 48; and from the top horizontal mem 
ber of the upper frame 47 a core member 5 
extends downwardly a short distance axially 
Within Solenoid 49. The top horizontal member 
of the lower frame 46 and the bottom horizontal 
member of the upper frame 4 are suitably 
apertured to permit a common vertical iron 
plunger 52 to extend axially between and par 
tially into the two solenoids, the plunger 52 
having a considerable range of vertical move 
ment between the two core members 50 and 5. 
The top core member 5 is centrally apertured 
to pass a thin coupling rod 53, whose lower ex 
tremity is Secured in the upper end of the 
plunger 52 and whose upper extremity carries a 
horizontal pin 54 extending both rightwardly 
and leftwardly. The rear extremity of arm 40 
is bifurcated horizontally to embrace the vertical 
Coupling rod 53; and on each side of that rod 
the arm extremity is bifurcated vertically to em. 
brace the horizontal pin 54. It will be under 
stood that when the lower Solenoid 48 is actu 
ated the plunger 52 Will be attracted into a 
downward position, causing rod 53 and the rear 
extremity of arm 40 to assume downward posi 
tions and the clutch roller 0 to be engaged as 
abovementioned; and that when the upper sole 
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noid 49 is actuated the plunger 52 will be 
attracted into an upward position (as illustrated 
in Figures 6 and 9), causing the assumption of 
upward positions by rod 53 and by the rear ex 
tremity of arm 40 and the disengagement of 
the clutch roller 0. In order that each of the 
two positions of plunger 52, arm 40 etc. may be 
positively maintained after having been estab 
lished, a sufficiently strong toggle spring device 
55 may be connected between a pin 56 extend 

ing rightWardly from plate 45 (near its rear top 
corner) and a pin 57 extending leftwardly from 
arm 40 Somewhat forwardly of pin 56. 
In view of their respective influences on man 

drel (and feed Screw) rotation, the lower and 
upper solenoids 48 and 49 may respectively be 
termed 'starting' and “Stopping' Solenoids. 
They are arranged for alternate, momentary 
actuations through the medium of a single-pole 
double-throW SWitch, Which upon the actuation 
of either Solenoid breaks the power circuit to it 
and closes that power circuit to the other. This 
Switch, best seen in Figure 6, is assembled to the 
rear of a vertical, side-to-side extending plate 
f59, this plate being held at the right of frames 
46 and 47 by brackets 60 and 6. The two 

throw-contacts of the Switch are shown at 62 
and 63, respectively carried near the tops of 
vertical springs 64 and 65 secured to and ex 
tending upwardly from the lefthand and right 
hand sides respectively of an insulating block 
66, this block being secured against the lower 

rear surface of plate 59. As will appear from 
the diagrammatic Figure 30, contact 62 is elec 
trically connected in series with starting solenoid 3 
48, and contact 63 in Series With stopping Sole 
noid 49. The pole of the Switch is shown as a 
pair of contacts 67 on opposite sides of a ver 
tical lug 68 folded rearwardly from the lower 
lefthand edge of a pivoted vertical arm 70 dis 
posed parallel with and behind plate 59; the con 
tacts 67 are electrically connected together but are 
insulated from lug 68 as by insulation 69. The 
arm O is pivoted, at its top extremity, for move 
ment in its own plane, as on a horizontal pin 7 
extending rearwardly from the upper portion of 
plate 59 to a lug 2 folded rearwardly and 
leftwardly from the righthand edge of plate 59 
near itStop. 
The arm 70 is moved, to throw the Switch, by 

the plunger 52; this movement is effected 
through the medium of a lever 3 intermedi 
ately pivoted on a horizontal pin TT extending 
rearwardly, from a leftward projection 59a of 
the central portion of plate 59, to a lug 9 folded 
rearwardly and upwardly from the bottom of 
that projection. A bushing 78 around the pin 
f77 in front of the lever 73 holds the latter rear 
wardly against lug if 9. The lefthand extremity 
of the lever 73 is vertically bifurcated to em 
brace a lug 80 extending rearwardly from a 
horizontal disc 8 which is Secured about the 
plunger 52 between the solenoids, so that the 
lever 73 is rocked in a vertical plane by the 
plunger movement. The lever 73 moves the 
arm 70 through the medium of an auxiliary 
lever arm 74 integral with and extending up 
wardly from the center of the lever 73, and a 
toggle spring 84; this toggle Spring is termi 
nally connected to a pin 85 extending for 
wardly from the upper extremity of lever arm 
74 and to a pin fas extending rearwardly from 

arm. To above pin 85. The righthand extrem 
ity of lever 73 is folded forwardly to form a 
small lug 15, and from the arm 10 there ex 
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7 
tends rearwardly a small lug. 76, the vertical 
path of lug 15 and the horizontal path of lug 
76 crossing each other. Lug 75 therefore inter 

feres With the movement of lug 76 in either di 
rection, preventing any switch-throwing move 
ment of arm 0, until the substantial comple 
tion of the movement of the plunger (either up 
or down); this prevents the premature opening 
of the power circuit to that Solenoid which is 
causing the plunger movement. The plunger 
movement is conveniently limited and silenced by 
bumper discS 82 and 83 of soft material re 
Spectively above and below the disc 8 above 
mentioned. The arrangement of the SWitch is of 
course such that the actuation of the starting 
solenoid 48 will move the arm 70 rightWardly 
to bring and leave the switch pole (one of the 
contacts 67) against contact 63, thus open 
circuiting the starting solenoid 48 at contact 62 
and preparing the stopping solenoid 49 for next 
actuation; and vice versa. 

Return mechanism 
There has been described the manual leftward 

movement of the carriage, to such extent as de 
sired, without the advance slide 20, when it is 
desired to reproduce matter already recorded on 
a record in the phonograph. It will be under 
stood, however, that there is necessary a left 
Ward movement, or return, of both the carriage 
and the advance slide to their initial positions 
When a fresh record is mounted on the mandrel. 
in the phonograph according to the instant in 
vention there is incorporated a power-driven 
means for effecting this return. This means may 
be driven from hub 9 through a second clutch 
roller engageable with that hub; there may first 
be described the structure of the return means 
and its operation when that roller is engaged, 
attention thereafter being given to the contro) 
of the engagement of that roller. The return 
means is immediately associated with the ad 
vance slide 20, and operates directly upon that 
slide to cause its Jeftward movement; the slide in 

5 that movement pushes the carriage leftwardly, 
so that both are returned together. The return 
means is in the form of a chain-and-sprocket 
drive, and its major portions are best seen in 
Figure 3. 
Two Sprockets are provided near the respec 

tive ends of the phonograph; these are centered 
at the lever of the feed screw 83, and lie in a 
single Wertical plane passing through the feed 
Screw axis. The righthand. Sprocket 90 is con 
tained within the hanger 85 abovementioned; it 
is rotatably mounted on a horizontal cross pin 
f89 extending in a front-and-back direction be 
tween the sides of the hanger, and may project; 
somewhat into a vertical slot 88 formed in the 
plate 2 centrally of the hanger. The lefthand 
Sprocket 9 is rotatably mounted on a stud 94 
extending forwardly from block 35 abovemen 
tioned, the lower front portion of plate 32 be 
ing cut away (as indicated at 32d. in Figure 3) 
to clear this Sprocket. From the bottom of the 
advance slide 29 at its lefthand extremity there 
hangs down a pair of front-and-back aligned 
lugs 95 (as seen in Figure 10); a chain 98, Se 
cured to a horizontal cross pin 95d. between 
these lugs, passes leftwardly therefrom to sprock 
et 9, downwardly around that sprocket, right 
Wardly underneath the feed screw 83 to the 
sprocket 90, upwardly around that sprocket, and 
leftwardly back to cross pin 95a. A tensioned 
spring 97 may be interposed in the lower por 

  



S 
tion of the chain 96 to maintain the latter 
taut. Sprocket 90 is always free to rotate; and 
Sprocket 9, although coupled to other mecha 
nism as Will next appear, is ordinarily likewise 
free to rotate. Thus as the carriage and advance 
slide are driven rightwardly by the feed screw 
the chain 96 slowly idles over the two sprockets. 

Reference now being had especially to Figures 
5 and 9, it will be seen that behind Sprocket 9 
On stud 94 there is provided a gear 92; this is 
secured to sprocket 9 through a collar 93 there 
between, the gear and sprocket and collar being 
rotatable as a unit on the stud. In the block 35 
below the stud 94 there is journalled a hori 
zontal, front-and-back extending shaft 98; and 
on the forward extremity of this shaft, just in 
front of the block 35, there is Secured a geal' 
99 engaging the gear 92. The shaft 98 ex 

tends rearwardly below the cylinder 08, and is 
journalled in another block 200 secured to the 
righthand surface of plate 32 at the bottom and 
somewhat behind the horizontal center of that 
plate. On the rear extremity of the shaft 98, 
just behind the block 200, is secured a bevel gear 
20 (best seen in Figure 5), which is engaged 
by a second bevel gear 202 having a horizontal, 
side-to-side extending axis. This bevel gear 202 
is secured to a simple gear 203 of larger diam 
eter immediately to its left, and to a Small hub 
204 immediately to its right, the assembly 
202-203-204 being rotatably mounted closely 
adjacent plate 32 on a rod 205 which extends 
horizontally between plates 32 and 22 below the 
cylinder 95. Just to the right of the Small hub 
204, on the rod 205, there is rotatably positioned 
another hub 224 forming a portion of a casting 
which is hereinafter more particularly described, 
but which may here be mentioned to include an 
arm 225 extending upwardly and Somewhat rear 
wardly from hub 224 to terminate beneath, and 
to the rear of the center of, hub 9 abovemen 
tioned. Near the top extremity of this arm 225 
there is secured a leftwardly extending hori 
zontal stud 208. On this stud there is rotatably 
mounted a gear 209 engaging gear 203, and a 
clutch roller 20 of rubber or other resilient con 
position; the clutch roller 20 is of larger diam 
eter than the gear 209, is disposed between that 
gear and the arm 225, and is secured to that 
gear for rotation of the two as a unit. 
The casting of which arm 225 and hub 22 

form parts further includes a small hub 226 (best 
seen in Figure 10a) surrounding rod 25 adja 
cent the plate 22; small lug portions 224a and 
226a extending downwardly from the respective 
hubs 224 and 226 (each of these portions being 
indicated in the front and bottom views of Fig 
ures 4 and 5, and portion 224a being also seen 
in side elevation in Figures 9a, and 10); an arm 
227 extending forwardly in a vertical plane from 
the lower portion of hub 224; and a Substantially 
horizontal web. 229 joining the two hubs 224 and 
226 and reinforcing thereto the rear portion of 
the top edge of arm 227. As will hereinafter 
appear, arm 227 is subjected to an upward bias 
ing force; a limit for its upward movement is 
provided by a felt or like button 230 on top of 
the web 229, which button normally rests in con 
tact with the bottom of a stop plate 23 Secured 
on top of and extending rightwardly from the 
block 260 abovementioned, as may be seen in Fig 
ures 5, 9 and 10. 

It will be understood that the clutch roller 20 
is constantly coupled to the sprocket 9 and 
chain 96 through the train of gears last de 
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scribed. The clutch roller 2fO is in a side-to 
side position? permitting its engagement with 
the driving hub 9; but when the mutually in 
tegral arms 225 and 227 occupy their normal 
angular positions about rod 205 (illustrated in 
Figure 9) the clutch roller 2fO is held out of 
Such engagement (i. e., slightly Spaced diagonally 
behind and below hub 9f) and is free to rotate 
as the chain 96 and sprocket 9 may indicate. 
But as Will hereinafter appear, at certain times 
When the feed nut 84 is disengaged from the 
feed screw 83, the arm. 227 may be rocked slightly 
downwardly; then the arm 225 will be rocked 
slightly forwardly, the clutch roller 20 will be 
engaged with the hub 9, the gear 209 will plane 
tate slightly about but will remain engaged with 
the gear 203, the gear train last described will 
rotate the Sprocket 9 counterclockwise (viewed 
as in Figure 3), and the advance slide 20 will 
be driven leftwardly at a relatively rapid rate, 
pushing against the finger 25 abovementioned 
and moving leftwardly the carriage . 

Control of return mechanism. 
Since in the usual operation of the phono 

graph the advance slide 20 and the carriage 
are to be returned to their initial positions when 
ever a record is removed from the mandrel 27 
and a fresh record mounted thereon, the phono 
graph is desirably arranged so that the opera 
tion of record manipulation or change will auto 
matically bring into play the return mechanism. 
In the illustrated embodiment of this invention 
use is made of an interference piece or guard 
normally interfering with record manipulation, 
and requiring movement to a position of non 
interference in order to permit that manipula 
tion. The clutch roller 20 is engaged with the 
driving hub. 9 in response to that movement, 
that roller being automatically disengaged from 
that hub when the carriage and advance slide 
have been returned to their initial positions. 
Other operations are also automatically per 
formed concomitantly with that movement, or 
With the engagement of the return clutch roller 
20. These principally affect components of the 
carriage, and Will be described hereinafter-it 
being convenient at this juncture to note only 
that these operations include the positive re 
moval of both styli out of engagement with a 
record on the mandrel 27, the positive disen 
gagement of the feed nut 84 from the feed screw 
83, and the positive placement of the finger 25 
in its normal position of doWinWard extension into 
the recess 75a as abovementioned. 
The interference piece or guard is the lever 8, 

with its fingerpiece 9, already mentioned. As 
best seen in Figure 29, this lever extends for 
wardly from a horizontal stud 23 extending 
rightwardly from the plate 2 quite near the bot 
tom and relatively near the rear of that plate. 
The righthand surface of the plate 2 may be 
provided with a recess or sunken portion 24 
about the stud 23 and forwardly therefrom to 
and underneath the end of the mandrel-shield 
ing cylinder 20, so that neither stud 23 nor 
lever 8 proper need project appreciably beyond 
that righthand plate surface. In its position of 
non-interference with record manipulation, as 
solidly illustrated in Figure 29, the lever 8 may 
extend approximately horizontally forwardly 
from the stud 2 3, wholly within the recess 24. 
In its normal or interfering position, illustrated 
in Figures 1 and 4 and dottedly indicated in 
Figure 29, the lever 8 may extend diagonally for 
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wardly and upwardly from stud 23 to lie across 
the open end of cylinder 20, partially in front 
of the record-ejecting fingerpiece 29 of the man 
drel 27. In this latter position the lever inter 
feres with the free manipulation of the finger 
piece 29, and positively prevents the full re 
moval of a record from, or the mounting of a 
record on, the mandrel 27. The forward por 
tion of the top edge of lever 8 may be thickened, 
aS indicated at 8d, and to this portion may be 
hinged the fingerpiece 9 already mentioned. 
The rear portion of the lever 8 is upwardly 

Widened, forwardly to a point a little forward 
of the rear of cylinder 20, and here an approxi 
mately vertical lug 25 is folded leftwardly from 
the upper portion of the lever. This lug passes 
through a kidney-shaped aperture 22 in plate 
2 to permit its movement with that of the lever 
8; and at the left of the plate 2 the lug 25 is 
folded rearwardly to form a further lug 26 (as 
seen in Figures 2 and 5 for example). A spring 
27 is tensioned between the lug 26 and a pin 
28 extending leftwardly from the upper portion 
of plate 2; this spring serves to bias the lever 
upwardly to its normal or interfering position. 
Against the forward surface of lug 25 is se 
cured the righthand extremity of a horizontal 
bail 220; this bail serves to transmit the effect 
of the movement of lever 8 to the lefthand por 
tion of the phonograph, as well as to members 
of the carriage in manner hereinafter described. 
The bail. 220 passes leftwardly below the rear 
of the cylinder 20, as seen in Figure 5 for ex 
ample, and through a suitable aperture 22 in 
plate 22, seen in Figures 7 and 10. This aper 
ture 22 may be similar to aperture 22 above 
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mentioned, excepting that its lower portion is 
forwardly extended to pass other components 
hereinafter mentioned. The bail 22) is supported 
near its lefthand extremity by an arm 222 (best 
Seen in Figures 5 and 10a); the forward ex 
tremity of this arm is secured to the bail, while 
the rear extremity of the arm is pivoted to the 
righthand Surface of plate 22-for example on 
an extension of rod 205 therethrough, this rod 
being positioned in axial alignment with the stud 
23 to which lever 8 is pivoted. The bail 22) 
Will be understood to occupy a raised or upward 
position (well illustrated for example in Figures 
4 and 9d). Whenever lever 8 is in its normal or 
interfering position, and to be moved to a low 
ered Or downward position (illustrated for ex 
ample in Figures 7 and 10) as the lever 8 is 
moved to its non-interfering position. 
Downward movement of the bail 220 engages 

the return clutch roller 20 by rocking down 
Wardly an arm 237, next described, this arm 
causing the necessary downward rocking of arm 
227 abovementioned. The arm 237 extends for 
Wardly in a vertical plane, underneath Web 229 
and to the right of arm 22, from an elongated 
hub 236 which is rotatably mounted on a hori 
Zontal cross pin 234 extending slightly below rod 
25 between the lugs 228a and 226d. abovemen 
tioned. The arm 23 may join the hub 236 rela 
tively near the lefthand extremity of that hub, 
and the rear portion of its top edge may be re 
inforced to that hub through the Substantially 
horizontal web 235. The arm 23, at the for 
ward extremity of web. 235, is offset slightly to 
the left past the path of the lefthand end por 
tion 22 a. of the bail 22); the arm 237 is then very 
considerably Widened upWardly by the upwardly 
extending portion 23 a seen in Figures 9 through 
11. After extending forwardly a short further 
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distance, the so widened arm is folded right 
wardly to form an approximately Wertical apron 
238, the upper portion 238a of which is continued 
to the right further than the lower portion as 
seen in Figure 4. From the righthand edge 
of the upper apron portion 238d there is folded 
rearwardly a lug 240; between this lug and the 
arm portion 237 a there is secured a horizontal 
cross pin 24; and on this cross pin there is ro 
tatably mounted an elongated collar 242. Down 
wardly from the center of this collar there is 
formed, in a vertical front-and-back extending 
plane, a generally L-shaped pawl 243 having a 
rearwardly directed foot 244. The normal angu- . 
lar position of the pawl about the cross pin 24 
is such as to dispose the foot 244 in the path of 
downward movement of the bail end portion 
220a; this position for the pawl is normally 
maintained by a spring 246, tensioned between 
a forwardly... curved upward extension 245 of the 
pawl and a pin 247 extending forwardly from 
the apron 238, and biasing the extension 245 
forwardly into contact with the top of that 
apron. 
The entire arm 237 is biased upwardly by a 

spring 248 tensioned between a pin 249 extend 
ing rightWardly from the lug 24 and a pin 250 
extending leftWardly from plate 22 above pin 
249, as may be seen from Figures 10 and 10a. 
A limit for upward movement of the arm 237 is 
established by a horizontal lug 239 folded for 
Wardly from the lower lefthand corner of the 
apron 238 and Surmounted by a felt or like but 
ton 25, this button impinging against the bot 
tom, of a horizontal lug 228 folded rightWardly 
from the bottom of the forward portion of arm 
227; this structure communicates the upward 
bias of arm 23 to arm. 227, besides making effec 
tive on arm 237 the upward movement limit for 
arm 227 already described. To render arm 22 
responsive to a downward rocking of arm 237, as . 
spring .252 is tensioned between a pin. 253 ex 
tending rightwardly from an upward extension 
227 a formed from arm 227 and a pin 254 extend 
ing leftwardly from , arm 237 below pin 253, as 
seen for example in Figure 10d. 
In the last portion of downward movement of 

the bail 220 from its normal position illustrated 
in Figure 9a, its lefthand end portion 220a, will 
impinge upon the pawl foot 244, carrying the 
latter downwardly and rocking downwardly the 
entire arm 23 to the position illustrated in Fig 
lure 10; by reason of spring 252, the arm 22 Will 
also be rocked downwardly and arm 225 for 
Wardly, lug. 228 remaining in contact with but 
ton 25t. When the clutch roller 20 comes into 
engagement. With the hub 9 and the return 
mechanism is thus started in action, the move 
ment of arms. 225 and 227 will be completed; 
but that of arm 237 may continue slightly, but 
ton 25 then leaving intimate contact with lug 
228, to insure positiveness of engagement of the 
clutch roller with the hub. To guard, however, 
against possible jamming of the clutch roller 
20 between its support and the hub 9 under 
abnormal conditions interfering With the return 
of the carriage, it may be desirable to provide 
an adjustable stop for the downward rocking of 
arm 227; this may be done by extending the 
lug 228 forwardly to over the bottom horizontal 
post 34 abovementioned, and passing an adjust 
able screw 255 upwardly through that post to 
be impinged upon by the lug 228 under the men 
tioned conditions. 
When the lever 8 and bail 220 have been moved 
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to their downward positions against the force of 
biasing Spring 27, starting the return mecha 
nism in action as above described, they are 
latched in those positions so that the continu 
ance of operation of the return mechanism Will 
not require the manual holding of lever 8. This 
latching is accomplished by a substantially ver 
tical lever 260 intermediately pivoted, on a short 
horizontal stud 259 extending leftwardly from 
plate 22 above the top of aperture 22, for rock 
ing in a plane close to and parallel with plate 22; 
this lever is well seen in Figure 10 for example. 
The lever 260 extends downwardly to bring its 
lower extremity 26, down to the level occupied 
by the top of the bail end portion 220a, (which 
may be a little lower than the top of the bail 220 
proper, by reason of a vertical narrowing of the 
portion 220a) when the bail is in its downward 
position. To the upper extremity of the lever 
26O is pivotally secured a flat link member 262 
extending rearwardly from lever 260 in a Verti 
cal plane. In the rear portion of the link mem 
ber 262 there is provided a substantially hori 
Zontal slot 263, through which passes a pin 264 
extending leftwardly from plate 22 in its upper 
rear portion. The link member 262 is rearwardly 
biased by a spring 265 tensioned between a pin 
266 extending leftwardly from near the top of 
the link member and a pin 267 extending left 
Wardly from plate 22 behind pin. 266 and slightly 
above the link member. The impingement of the 
forward extremity of slot 263 against the pin 
264 limits rearward movement of the link mem 
ber and top portion of lever 260 and forward 
movement of the lower lever extremity 26. In 
its limiting forward position, which it will assume 
in response to spring 265 when the bail 220 has 
been moved downwardly, the lever extremity 26 
is above the bail end portion 220a, latching the 
bail and lever 8 in their downward positions as 
shown in Figure 10. The release of this latching 
is accomplished, as hereinafter described, by 
moving the link member 262 Sufficiently forward 
ly to move the lever extremity 26 rearwardly off 
the bail end portion 220a; then the bail and 
lever 8 will move upwardly in response to spring 
217, the bail end portion 220a, riding upwardly 
along the front edge of the lower portion of lever 
260, forcing that portion further rearwardly to 
the position illustrated in Figure 9a and moving 
the link member 262 further forwardly. 
When the return mechanism has returned the 

advance slide 20 and the carriage to their 
initial positions, it is automatically put out of 
action by disengagement of the return clutch 
roller 2 to from the driving hub 9; this disen 
gagement is accomplished, however, without re 
leasing the bail 220 from the latch lever 260, in 
order that the lever 8 may be kept for the time 
in its noninterfering position, and for other 
reasons hereinafter apparent. It is accomplished 
by rocking the pawl 243 about the cross pin 24 
so that the pawl foot 244 moves forwardly from 
under the bail end portion 220a, thus releasing 
the arm 237 so that it moves upwardly in obedi 
ence to the biasing spring 248, carrying upwardly 
the arm 227, disengaging the clutch roller 20, 
and terminating the operation of the return 
mechanism. To cause this rocking of the pawl 
there is formed thereon a substantially hori 
zontal cam member 270 extending diagonally 
forwardly and rightwardly from the righthand 
surface of the pawl foot 244; and there is Se 
cured, at an appropriate rear bottom portion of 
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2,268,645 
which, as the carriage approaches its most left 
ward or initial position, passes through the for 
ward portion of the aperture 22 in plate 22 into 
contact With the cam member 270 near the Outer 
extremity of the latter. While the cam member 
270 and finger 27 appear in many views, they 
are particularly well seen in Figures 5 and 10a; 
in the latter of these, and in dotted lines in the 
former, the finger 27 has been shown just as it 
first reaches contact with the cam member 270. 
As the leftward carriage return movement con 
tinues from this point the finger 27, being in 
capable of front-and-back movement, forces the 
cam member to move forwardly, rocking the 
pawl to effect its disengagement from the bail end 
portion 220a, as and with the effects above-men 
tioned. Figure 11 illustrates fractionally the 
arms 225-227 and 237 and associated compo 
nents after this disengagement-attention be 
ing invited, however, to the continuing downward 
position of the bail 220. 

Translating device 
It is next desirable to describe in some detail 

the assembly of carriage and the parts thereby 
carried, reference being had to Figures 2 through 
19. The active component of this assembly is a 
translating device 280, in which the recording 
and reproducing styli abovementioned are in 
cluded. This device is seen in front elevation, 
with few other components, in Figure 15; it is 
seen alone in vertical section in Figure 16; and it 
is seen in Figures 12, 13 and 17 assembled in the 
carriage With many other components. 
The translating device 280 may be of the form 

and arrangement disclosed in the co-pending ap 
plication of Michael J. DiToro, Serial No. 187,388, 
filed January 28, 1938, and is herein described in 
Only So much detail as will suffice to show its 
relationship to the instant invention. It is of 
electromechanical nature, for the translation of 
Sound representing electric oscillations into me 
chanical vibrations, and vice versa. Its basic 
component is a piezo-electric bending unit of the 
So-called "bi-morph' type, such for example as is 
generally disclosed in U. S. Patent No. 1802,782 
to Sawyer. In such a unit two or more thin pie 
Zo-electric crystals are secured together face-to 
face, with Suitable intermediate and outside 
metal foil electrodes electrically interconnected, 
in an arrangement such that upon the applica 
tion of Voltage to the electrodes one or more of 
the crystals will expand longitudinally and an 
other one or more will contract longitudinally, to 
result in a transverse bending of the unit-and, 
conversely, upon transverse bending of the unit 
there will be developed on the several electrodes 
potentials which are caused by the electrode 
interconnection to aid each other. Such a unit 
appears in Figures 16 and 15 as the trapezoidally 
shaped but approximately vertically disposed 
unit 28, held in the main frame 282 of the 
translating device. 
This main frame 282, which may be a casting, 

comprises a Substantially vertically disposed, 
side-to-side extending upper plate portion 283; a 
lower plate portion 284 continuing a very short 
distance downwardly from 283 but slightly thick 
ened forwardly; heel portions 285 extending 
downwardly and rearwardly from each side of 
284; a horizontal cross member 285d formed be 
tween the rear parts of the heel portions; weight 
member 287 formed principally forwardly from 
the bottoms of the heel portions; and a forwardly 
extending rim or flange 286 beginning at an inter 
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mediate point on one side of one of the heel por 
tions 285, running upwardly along that side of 
that heel portion and of 284 and 283, extending 
above the upper end of 283, curving in a "nose' 
286a, and returning along the other side of 283 
and 284 and of the other heel portion 285 to ter 
minate horizontally opposite its point of begin 
ning. Against the front surface of the rim. 286 
there is held a clamping plate or cover 29, as by 
Screws 292; this cover extends from the nose 
286c down to opposite the lower plate portion 284, 
and its central part is there thickened rear 
Wardly. Between this thickened lower extremity 
of cover 29 and the lower plate portion 284 
there is cemented the lower or Wide-end extrem 
ity of the bending unit 28, insulated from 29 
and 284 by thin electrical insulating pieces such 
as of “fish-paper.' The unit 28 extends up 
wardly between the cover 29 and the upper 
plate portion 283 to have its upper or narrow-end 
extremity a little above the top of 283. While 
this upper unit extremity is intended to vibrate 
relative to the rest of the translating device, its 
vibration is desirably somewhat dampened by 
Small pieces 293 of damping material, placed un 
der compression in front of and behind the unit 
28 near the upper extremity of the latter by the 
cover 29 and upper plate portion 283. 
To the upper end of the unit 28 is secured 

a stylus holder 399 in which are held both the 
recording Stylus 3 and the reproducing Stylus 
302. The holder 360 is formed of relatively con 
pliant material, preferably of a moldable plastic 
Such as is currently available under the trade 
name “Tenite,' for example. This is molded into 
a form which may be described as comprising 
a cap portion 299, fitting about and cemented 
to the upper end of the unit 28; a boss portion 
298, extending rearwardly from the cap portion 
299, and having the recording stylus 3 cement 
ed therein and extending partially rearwardly 
therefrom; a thin trapezoidally shaped portion 
297, extending upwardly from the rear part of 
the cap portion 299 in a side-to-side extending 
plane; and a boss 296, extending rearwardly from 
the upper part of the portion 297, and having the 
reproducing Stylus 302 cemented therein and ex 
tending rearwardly therefrom. In this structure 
the extending portion 29 provides a compliant 
coupling of the reproducing stylus 302 to the 
unit 28; on the other hand, the boss 298 and 
cap portion 299, by virtue of their immediacy 
and thickness, provide a substantially rigid cou 
pling of the recording stylus 33 to the unit 28?. 
The translating device 28 it is pivotally mount 

ed for movement in a vertical, front-and-back ex 
tending plane, to the extremities of a small, Sub 
stantially horizontal and side-to-side extending 
cylinder 323; this pivotal mounting may for ex 
ample be by bearings 288 located in the lower end 
portions of the rim 286 abovementioned, these 
bearings engaging the extremities of the cylinder 
323 axially of the latter. By appropriate forma 
tion of the Weight members and other compo 
nents, the center of gravity of the translating de 
vice is caused to be slightly behind the axis of the 
cylinder 323 when the translating device is ap 
proximately vertical; thus the translating device 
is biased to rearward movement of its upper por 
tion, to cause stylus engagement with a record 
R. On the mandrel 2. 

It will be understood that when Sound-repre 
senting electric oscillations are impressed acroSS 
conductors 279 shown in Figure 16 leading to the 
electrodes of the bending unit 28, there Will be 
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1. 
caused an oscillatory front-and-back movement 
almost wholly of the upper end of the unit, in 
View of the general translating device mass a S 
sociated with the lower end of the unit; the re 
Cording stylus 30 being assumed in engagement 
With the rotating record, its oscillatory move 
ment Will cause the modulation of the groove 
being cut by it in the record. On the other hand, 
assuming the reproducing stylus 392 in engage 
ment with an already-recorded groove of the ro 
tating record, the oscillatory movement imparted 
by the modulations of the groove to that stylus 
Will be coupled through the compliance of the 
stylus holder portion 29 to the upper end of 
the unit 28, causing the oscillatory bending of 
the unit and the development of corresponding 
electric oscillations across the conductors 279. 
To reduce tendencies of the entire translat 

ing device to go into unwanted vibration about 
its pivotal mounting, at frequencies whereat cer 
tain of its parameters resonate with the effective 
compliance of the moving record, a vibration ab 
SOrber 305 may be attached at the bottom of the 
front of the cover 29 and extend upwardly as a 
cantilever in spaced relationship to that cover. 
This absorber may be of the general form dis 
closed in the co-pending DiToro application 
abovementioned, having as its essential elements 
a slab 396 of damping material, and a wide, flat 
Spring 39 in contact with the forward surface 
of, and bent around to hold the free end of, the 
slab 306. The absorber 385 has been omitted 
from the showing of the translating device in 
certain figures in the interest of simplicity. 

Support of translating device 
The cylinder 323, to which the translating de 

Vice is pivoted, forms part of a rocker system 
32) which is pivotally mounted for movement in 
a Substantially vertical, side-to-side extending 
plane. This pivotal mounting is effected at the 
extremities of a front-and-back extending, sub 
Stantially horizontal cylinder 32 intersecting the . 
center of cylinder 323 and integrally formed 
therewith; the axis of the cylinder 32 is not 
only at right angles to that of 323, but is also at 
a slightly higher level. The function of the 
rocker System 320 is to permit freedom of move 
ment of the reproducing stylus 32 within a lim 
ited range in a side-to-side direction, which is 
understood to be desirable for the proper “track 
ing' of the stylus in the grooves of a recorded 
record; the rocker system accomplishes this 
function by permitting an appropriate freedom 
of movement of the entire translating device. 
It will be understood that since the center of 
gravity of the translating device, being approxi 
mately at the level of the axis of cylinder 323, is 
always definitely below the axis of the cylinder 
32, the reproducing stylus is always lightly 
biased to a mean position in its free-movement 
range. The freedom of movement above dis 
cussed, being undesirable during operation of the 
phonograph for recordation, is then eliminated 
in manner hereinafter mentioned. 
The pivoting of the rocker system at the ex 

tremities of cylinder 32, is to a cradle 3 sus 
pended in the carriage from the upper rear 
portions of the carriage end members and 
2. There is there passed inwardly through each 

of those end members a respective stud 3 , hav 
ing the enlarged threaded portion underneath 
its head for the thickness of the end member 
only; this is best seen in Figure 15, in the up 
per lefthand portion of which the section has 
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been taken adjacent the lefthand one of these 
studs. Encircling the inwardly projecting por 
tion of each stud is a respective collar 32 of 
insulating material, the inner face of each col 
lar being provided with an annular inward ex 
tension 3 2a of reduced diameter. The main 
cradle frame 33 is a relatively large, Substantial 
ly upright and side-to-side extending U-shaped 
member; the upper portion of each arm of the 
U is apertured to fit freely over the respective 
inWard collar extension 32d, against the inner 
face of the main portion of the respective collar 
32, so that the frame 33 hangs down from the 
collar extensions as pivots therefor. Centrally 
of the base or cross-portion 33a of the frame 
33 there is secured to the bottom of that base 
a small, substantially upright and front-and 
back extending U-shaped member 34, best Seen 
in Figures 12 and 13; the forward vertical arm 
of this member 3 4 may be immediately in front 
of 33a, but its rear vertical arm may be dis 
placed appreciably behind the rear of 33a. At 
the center of the top of the frame base portion 
33a, there is provided a substantially vertical, 
side-to-side extending lug 35 in elevational 
alignment with the arms of member 34. It is 
between this lug 35 and the rear arm of 34 that 
the rocker system cylinder 32 is pivoted. This 
pivoting may be accomplished by a front-and 
back extending pivot stud 36 passing rearward 
ly from the front arm of 34 through the lug 
35, axially to the front of cylinder 32; and by a 
pivot stud 3 T passing forwardly from the rear 
arm of 34, axially to the rear of the cylinder 
32. 

Control of translating device, feed nut, etc., in 
general 

The cradle 30 is so proportioned and so locat 
ed in the carriage that when the translating de 
vice, obeying its bias, engages a stylus with the 
record, the translating device will extend upward 
ly from its pivots at about the same angle as 
that in which the cradle hangs downwardly from 
the pivot collars 32. If both cradle and trans 
lating device have an approximately vertical pO 
sition, or the slight rearward displacement of 
their lower portions illustrated in Figure 12, the 
recording stylus 30 will be in engagement with 
the record R, at approximately the elevation of 
the record axis. If however the cradle is rocked 
forwardly to carry forwardly its lower extremity 
and that of the translating device to the approxi 
mate forward displacement illustrated in Figure 
13, then the recording stylus 30 Will be moved 
downwardly and forwardly, and the reproducing 
stylus 302 will come into engagement with the 
record. Thus selective control of the engagement 
of the styli may be and is accomplished by con 
trolling the angular position of the cradle 3 
about the pivot collars 32. 
To facilitate this control, the cradle is biased 

to a rearward or recordation position, means later 
described being provided for moving and holding 
it forwardly, against its bias, in reproduction po 
sition. To provide this bias there is turned left 
wardly from the top of the lefthand arm of the 
cradle frame 33, a little above the lefthand pivot 
collar 32, a lug 309; from a small block 32 of 
insulating material secured to this lug a forward 
ly extending spring 328 is tensioned to a vertical 
pin 329 extending upwardly from the middle part 
5b of the carriage central cross portion 75, as 

seen for example in Figures 14 and 17. Since 
the spring 328 operates on the cradle above the 
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pivot collars 32, it will be understood to bias the 
cradle to rearward movement. 
A limit for this rearward movement is provid 

ed, and the recordation position of the Cradle 
established, by two stop members 330 of elec 
trically insulating material, respectively Secured 
to the inner surfaces of the carriage end members 
7 and 72 adjacent the rear of those members 
and approximately at the level of the rocker SyS 
tem 320. These stop members are formed, and 
the means immediately impinging thereagainst 
are arranged, so that when the Cradle is moved 
into its recordation position the rocker System 
320 will be first positively levelled and then locked 
against rotation in the vertical side-to-side ex 
tending plane, eliminating the limited freedom of 
movement which the rocker system provides for 
the reproducing stylus. The impinging means 
are two horizontal side-to-side extending "lock 
ing' rods 326 provided on the rocker System; 
thus at the extremities of the so-extending cyl 
inder 323 there are provided Small downwardly 
extending, crank-like webs 325, and the locking 
rods may extend outwardly from the lower ex 
tremities of these webs respectively, toward but 
not quite into contact with the respective carriage 
end members 7 and 72 (as seen in Figure 15 for 
example). The surfaces of the stop members 330 
against which these locking rods impinge are 
diagonally forwardly and downwardly facing Sur 
faces designated as 33; these act as cams as well 
as stops for the rods 326. When the rearward 
cradle movement brings either of the rods 326 
against a respective one of the surfaces 33, that 
rod Will cam along that surface until further 
movement is stopped by impingement of the other 
rod against its respective surface; thus the rock 
er system is first levelled and then locked against 
further rotation, as the cradle comes into its re 
cordation position. Figure 13 illustrates in ele 
vation one of the surfaces 33; while illustrating 
in full the reproduction position of the cradle, this 
figure shows in dotted lines as 326’ the position 
of the locking rods 326 when the cradle occupies 
its recordation position (which position is gen 
erally illustrated in Figure 12). 
The means for moving the cradle 30 forwardly 

against its bias includes an approximately hori 
Zontal lever 38 extending forwardly in a vertical 
plane from the upper portion of the lefthand arm 
of the cradle frame 33; this lever extends above 
the central carriage cross portion T5, and is then 
folded rightWardly to form a vertical lug 39. A 
substantially horizontal stud 333 extends for 
Wardly from this lug, and rotatably mounted On 
the stud 333 is a roller 334 of insulating ma 
terial. This roller, occupying the position illus 
trated in Figure 12 when the cradle is in its re 
cordation position, may be forced upwardly to 
move the lever 38 upwardly and the cradle for 
wardly into the reproduction position illustrat 
ed in Figure 13, by means later described. 
While the position of the cradle 30 determines 

which stylus will engage the record, mere move 
ment of the cradle will at no time disengage both 
styli from the record. To perform the latter 
function when required, there is provided means 
for forwardly retracting the upper end of the 
translating device, and thus both styli, away from 
the record. This means may include a substan 
tially horizontal bracket or lug 289 secured to 
and extending a slight distance forwardly from 
the top nose 286a of the translating device; a 
substantially vertical pin 290 of insulating mate 
rial extending upwardly from the forward ex 
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tremity of the lug 289; and a retractor arm. 336 
having a Substantially horizontal, forwardly di 
vergent, wide V-shaped extremity 337, centered 
behind the pin. 290. Normally the retractor arm 
extremity 337 is out of contact with pin. 290, as 
illustrated in Figures 2 and 13; but the arm may 
be forwardly moved to bring the extremity 337 
against the pin and to rock the pin, translating 
device and styli a distance forwardly to the po 
sition illustrated for example in Figure 17, simul 
taneously positively centering the translating de 
vice from side to side (i. e., levelling the rocker 
System 320) by virtue of the V-shape of the ex 
trenity. To prevent an undue forward move 
ment of the translating device under any unusual 
conditions, a suitably bent bracket 338 may hang 
down from the top carriage cross portion 3 to 
terminate in a substantially horizontal, rearward 
ly divergent, wide V-shaped extremity 339 slight 
ly in front of the forward position to which the 
retractor arm extremity moves the pin 29 as 
above mentioned. 
The retractor arm 336 is pivoted on a stud 340 

extending rightWardly from the righthand car 
riage end member 7 at the rear of the latter and 
behind the carriage rod T; the retractor arm 
extends, closely adjacent end member 7, diag 
onally forwardly and upwardly from stud 340 to 
an arcuate slot 34 in that end member, as seen 
in Figure 7. The arm 336 is folded leftwardly 
through slot 34, is then formed rearwardly for 
a distance, and is then formed leftWardly, as seen 
in Figures 14 and 17, to terminate in the extrem 
ity 33 already described. To bias the arm rear 
wardly, it is extended below the stud 340 and 
here carries a rightwardly extending horizontal 
pin 342; and this pin is biased for Wardly by a 
spring 343 tensioned between it and a pin 344 
extending rightWardly from the end member 7 
near the front of the latter. To actuate the re 
tractor arm, or move it forwardly about its pivot 
stud 349, there is formed forwardly and down 
Wardly from its portion. Surrounding the pivot 
Stud a short crank arm 345, best seen in Figure 
7; in the extremity of this crank arm is secured 
a horizontal pin 346 extending leftwardly 
through an arcuate slot 347 in end member 7. 
As seen in Figure 12, there extends upwardly 
from the inner end of this pin a thin link men 
ber 348, at the upper end of which is turned left 
Wardly a vertical minute lug. 349. For moving 
the link member 348 and crank arm 35 there is 
provided a substantially horizontal lever 35, 
Whose lefthand extremity 350 is formed into a 
downhanging U-shape and is disposed near the 
cradle-positioning roller 334. As seen in Figure 
14, this lever 35, a little to the right of its ex 
tremity 350, has a vertical lug. 352 folded down 
Wardly from its rear edge and pivoted on a stud 
353 extending forwardly from the square-sur 
faced middle part 75b of the central carriage 
crCSS portion 75; from the lug 352 the lever 35 
Continues to extend rightWardly almost to the 
end member 7, and is then formed rearwardly 
and curved downwardly (as best seen in Figure 
12) to have its second extremity pivotally se 
cured to the link member lug 349. It will be un 
derstood that the lever extremity 350 is biased to 
doWnward movement by the arm-biasing spring 
343. A control means hereinafter described stops 
this downward movement, normally at a lever 
position which causes the retractor arm 336 to 
occupy its rear Ward position; but the control 
means may be moved to force the lever extrem 
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ity 350 upwardly, moving the link member 348 75 

13 
downwardly and actuating the retractor arm 336 
to retract the translating device and styli. 
The cradle-positioning roiler 334 and retractor 

lever extremity 350 are controlled by respective 
Vertical, side-to-side extending cam plates 36 
and 37, which are moved by the control lever 88 
abOWennentioned and which may now be de 
scribed. 
The control plate 2, in front of which the 

control lever 88 is positioned, has a horizontal 
rib or shelf 356 extending rearwardly a short dis 
tance from its lower rear surface across almost 
its full width, seen in plan in Figure 17 and in 
Vertical section in Figure 4. As seen in the lat 
ter figure, this shelf rests on and is secured to 
horizontal ribs 35 extending inwardly from the 
carriage end members 7 and 72 near their bot 
tons, this serving to support the control plate 2 
to the carriage. Against the bottom of the shelf 
356 there is secured a cap member 358, and a cir 
cular bearing 359 is formed between these two 
Components at the side-to-side center of the car. 
riage. In this bearing is journalled the forward 
extremity of a hollow, horizontal shaft 360. The 
Vertical plate 89, at the top of which the control 
lever 88 is carried, is secured on the forward ex 
tremity of this shaft just in front of the control 
plate 2. Limits for the rotation of the shaft 360 
are established by the impingements of a lug. 355, 
extending rearwardly from the plate 89, against 
the sides of an aperture 354 formed in the control 
plate 2, into which aperture the lug 355 extends 
(the aperture, appearing in cross-section in later 
figures, appearing dottedly and the lug partially 
in full in Figures i2 and 17); this structure pre 
vents any appreciable movement of the control 
lever 88 rightWardly beyond its recordation posi 
tion or leftWardly beyond its reproduction posi 
tion, both abovementioned. The cam plates 36 
and 37 are secured together, the rear of 36 f to 
the front of 37, and together are secured on the 
shaft 360 a little behind the shelf 356, to extend 
upWardly from the shaft Spacedly in front of the 
central carriage cross portion T5. 
The cam plate 36 is best seen in Figure i4; 

it is very roughly sector-shaped, extending gen 
erally upwardly and leftwardly from the shaft 
360; its active cam surfaces are on its periphery. 
Beginning at its lefthand extremity, the periph 
ery will be seen to be provided with three suc 
cessive low portions or recesses 362,364, 366, sep 
arated by rather pointed higher portions 363, 365. 
The recesses are Selectively engaged by a detent 
roller 380; this roller is carried on a horizontal 
stud. 38 extending forwardly from the lower ex 
tremity of a detent arm 382. This detent arm 
is pivoted on a horizontal stud 383 projecting 
forwardly from the upper portion of the leftward 
carriage extension 76 abovementioned just to the 
left of the end member 72, and from its pivot the 
arm extends first left.Wardly and then downward 
ly to its lower extremity; it is biased to engage 
the roller 380 with the can plate recesses by a 
Spring 384 tensioned between pins respectively 
provided in the arm and in the carriage exten 
Sion 76. The detent roller of course engages the 
respective recesses 362,364 and 366 when the con 
trol lever 88 occupies respectively its recordation, 
neutral and reproduction positions; and it will be 
understood that the function of the detent sys 
ten is to insure the occupation at any time by 
the control lever 88, shaft 360, cam plates 36. 
and 3T1, etc., of one of their three discrete posi 
tions. 
To the right of the recess 366 the periphery 
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of the cam plate 36t has a short portion 367 ap 
proximating an arc about shaft 360 of radius a 
little larger than the minimum radial dimension 
at recess 366; and to the right of the portion 367 
the periphery has a short, diagonal, outwardly 
extending portion 368 leading into a very short 
terminal portion 369 approximating an arc about 
360 of materially larger radius. The cradle-po 
sitioning roller 334 is disposed to be passed under 
by these peripheral portions as the control lever 
88 and cam plate 36 are moved. When these 
occupy their rightward or recordation positions, 
the relatively smaller-radius peripheral portion 
367 is underneath the roller, permitting the lat 
ter to occupy its downmost position (as in Figure 
12) and the cradle, in full obedience to its bias, 
to occupy its recordation position. During move 
ment of the control lever and cam plate to their 
left Ward or reproduction positions the diagonal 
peripheral portion 368 is moved under the roller 
and cams the roller upwardly, so that When that 
lever movement is completed the roller is held by 
the terminal peripheral portion 369 in the ma 
terially raised position of Figures 3 and 13, plac 
ing the cradle 30 in its reproduction position 
abovementioned. In the intermediate or neutral 
position of the control lever and cam plate the 
roller 334 may still remain in or substantially 
in its downmost position, although the precise 
"neutral' position of the cradle is not of impor 
tance in view of the retraction of the styli, then 
effected as next pointed out. r 
The cam plate 37, While seen in dotted lines 

in Figure 14, is shown isolatedly in Figure 18, 
both of these figures assuming a neutral adjust 
ment of the control lever 88. Like cam plate 36, 
cam plate 37 is very roughly sector-shaped and 
extends generally upWardly and leftwardly from 
the shaft 360; but it is of somewhat Smaller aver 
age radius than can plate 36 so that it does not 
interfere with the roller 334. Beginning at its 
righthand extremity, the periphery of cam plate 
37 will be seen to have a diagonal portion 379 
leading outwardly to a short portion 378 approxi 
mating an arc about shaft 360 of greater-than 
average radius; next it has a short diagonal por 
tion 377 leading in Wardly to a portion 376 of 
average radius; finally it has other portions here 
inafter mentioned. The retractor lever extrem 
ity 350 is positioned to be passed under by the 
peripheral portions 379, 378, 377 as the control 
lever 88 and cam plate 37 are moved. When 
these occupy their rightward or recordation po 
sitions the lever extremity 350 rests on the aver 
age-radius portion 376 at approximately the 
righthand extremity of the latter, and when 
these occupy their leftward or reproduction po 
sitions the lever extremity 350 rests on an ap 
proximately average-radius mid-position point 
on the portion 379; in either event the retractor 
arm 336 is held by the spring 343 in its rear 
ward or unactuated position. As the lever 88 and 
cam plate 37 are moved into their central or 
neutral positions, however, the portion 377 or 
379, as the case may be, cams the lever extremity 
350 upwardly to actuate the retractor arm 336 
and retract the translating device and styli from 
the record. The forward extent of the retractor 
lever extremity 350 is of course to just behind 
the cam plate 36, so that it is not influenced 
by that cam plate. 
The cam plate 37 f is also employed to control 

the engagement of the feed nuts 84 with the 
feed screw 83 and its disengagement therefrom. 
To provide a mounting for the feed nut a lug 
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386 is formed downwardly and rearwardly from 
the central carriage cross portion 75, a little to 
the right of the center of the carriage (as Seen 
in Figures 12 and 17); from this lug leftwardly 
to the carriage end member 72 there extends a 
Small horizontal rod 387, on Which is rotatably 
mounted an elongated hub or collar 388. From 
this collar there is formed downwardly to be 
hind the feed screw 83 a lug. 389, and to the 
lower front surface of this lug the feed nut 84 
is secured. The collar 388 is biased to forward 
rotation of the lug 389, and thus to engagement 
of the feed nut with the feed screw, by a torsion 
spring 390 surrounding a reduced-diameter left 
hand end portion of the collar and terminally 
secured to the collar and to the end member 2. 
To rock the collar 388 for disengagement of the 
feed nut there extends forwardly from the col 
lar, in a suitable recess in the bottom of the 
carriage cross portion 75 at about the center of 
the carriage, an arm 39, whose forward extrem 
ity is turned downwardly to form a lug 392; and 
from this lug a stout pin 393 extends forwardly, 
almost into contact with the front can plate 36 
and thus into the plane of operation of the cam 
plate 37. The cam plate 37 is provided with 
an aperture 394 extending leftwardly from its 
righthand edge relatively near its periphery; 
While this aperture may be generally rectangular, 
its top edge is provided with a downwardly ex 
tending cam portion 395 which is approximately 
vertically above shaft 360 when the control lever 
88 and cam plate 37 are in central or neutral 
positions. When the latter are in leftward or 
reproduction positions the camplate 37 is wholly 
to the left of the pin 393, and when they are in 
rightWard or recordation positions the inner por 
tion of the aperture 394 freely surrounds the 
pin, which is then disposed near the upper left 
hand corner of the aperture; in either case the 
feed nut is engaged with the feed screw in re 
sponse to the biasing spring 390. As the control 
lever 88 and can plate 3 are moved to neutral 
position, however, one of the diagonal sides of 
the cam portion 395 will impinge against the pin 
393 and cam it downwardly to the position illus 
trated in Figure 18, disengaging the feed nut. 
A vertical cross-sectional view through the 

carriage rod 70, appearing as Figure 28, further 
illustrates the feed nut mounting described in 
the preceding paragraph. This figure also illus 
trates in detail the finger 25, abovementioned 
as arranged for projection into the recess 75a in 
the righthand part of the carriage cross portion 
75 and as forming a pusher for the advance slide 
20; the projection of this finger into this recess 

is also controlled by the cam plate 37, as will 
next appear. As seen in Figures 14, 17 and 28, 
the finger 25, whose projection into recess 75a 
is downwardly through an aperture f26 in the 
top of the cross portion 75, forms the extremity 
of a lever 396. This lever is intermediately piv 
oted on a stud 397 extending forwardly from the 
square-surfaced middle part 75th of cross portion 
75 to the left of stud 353 abovementioned; from 
its pivoted region the lever extends first upward 
ly, then rearwardly and then horizontally right 
wardly above 75b, and finally downwardly to form 
the finger 25. The lever 396 is biased, to rota 
tion which withdraws the finger 25 from pro 
jection into recess 75a, by a leaf spring 398 Se 
cured on top of 75b underneath and bearing up 
wardly against the horizontal portion of the 
lever; this spring, seen in Figure 28, is Omitted 
from Figure 14 in the interest of clarity. From 
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its pivoting region the lever 396 extends, in a 
vertical side-to-side plane, first a short distance 
downwardly and then a greater distance diag 
onally downwardly and leftwardly, and at its 
extremity is carried a stout pin 399 projecting 
forwardly almost into contact with the front cam 
plate 36; this pin is positioned to bear, and by 
virtue of the biasing spring 398 abovementioned 
does bear, against the periphery of the cam plate 
37 f, considerably to the left of the retractor lever 
extremity 350. 
The periphery of cam plate 37 to the left of 

the average-radius portion 376 already men 
tioned has a short diagonal portion 375 leading 
inwardly to a short portion 34 approximating 
an arc about shaft 360 of reduced radius, and 
then a short diagonal portion 373 leading out 
Wardly to a final portion 372 of average radius; 
these peripheral portions are moved under the 
pin 399 as the control lever 88 and cam plate 
37 f are moved. When these occupy their right 
Ward or recordation positions the pin 399 bears 
against the average-radius portion 32, and 
when these occupy their leftward or reproduction 
positions the pin 399 bears against the average 
radius portion 376; in either case the finger 25 
is projected downwardly through the aperture 
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26 into recess 75d. As the lever arid cam plate 
are moved to their central or neutral positions, 
however, the pin 399 rides down the diagonal 
portion 373 or 375, as the case may be, into the 
reduced-radius portion 374, and the finger 25 
is withdrawn from the recess 5 a. 
By the mechanisms so described, excepting as 

modified in their actions by components here 
in after mentioned, the positioning of the control 
lever 88 in recordation or reproduction position 
will cause the engagement of the respective stylus 
3 or 302 with the record, the engagement of 
the feed nut 84 with the feed screw 83, and the 
projection of the finger 25 into the recess 75d. 
Conversely, the positioning of the control lever 
88 in neutral position will cause the disengage 
ment of both styli from the record, the disen 
gagement of the feed nut from the feed screw, 
and the Withdrawal of the finger 25 from recess 
5d. 
The manual manipulation of the control lever 

88 has already been briefly described; attention 
may here be directed, however, to certain fea 
tures adapted to render the manipulations of 
this lever performable with the least conscious 
effort, and with desirable special effects. The 
entire control lever 88, including its rear edge, is 
inclined forwardly as it extends upwardly from 
the plate 89; and from the center of the control 
plate 2 there extends forwardly, substantially to 
the path of the inclined rear lever edge, a ver 
tical, inverted triangular vane 87. When in cen 
trol or neutral position the control lever 88 is in 
alignment with this vane 37; when in recorda 
tion position the lever is displaced from the vane 
in the direction in which the carriage is driven; 
and when in reproduction position the control 
lever is displaced from the vane in the direction 
in which the carriage is to be returned for repro 
duction of matter already recorded. When the 
carriage is to be so returned, the operator may 
place his finger at the right of the control lever 
88, overlapping its rear edge, and push leftward 
ly; this pushing Will first move the control lever 
to neutral position, bringing the operator's fin 
ger into contact also With the righthand side of 
the Vaine 8, and of course disengaging the feed 
nut 84. A mere continuance of the same pushing 
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will now effect a leftward or return movement 
of the carriage A. When this movement has 
progressed to the extent desired the operator, 
While still continuing the leftward pushing, may 
simply Withdraw his finger sufficiently to bear on 
the lever 88 only. This will cause the lever to 
move to reproduction position (the Work involved 
in doing . Which is less than the work involved 
in moving the carriage); and further effect of 
the pushing is obviated by the resulting re-en 
gagement of the feed nut 84, thus positively ap 
prizing the operator of the completion of his en 
tire intended manipulation. 
When the carriage, with the control lever 88 

adjusted for reproduction, has been driven right 
Wardly until the finger 25 comes into contact 
with the advance slide 20 and reproduction of 
previously recorded matter has therefore been 
completed, the Operator may place his finger at 
the left of the control lever 88, overlapping its 
rear edge, and push rightWardly; this pushing 
Will first nove the control lever to neutral po 
sition, bringing the operator's finger into contact 
also with the lefthand side of the vane 87, dis 
engaging the feed nut 84 and withdrawing the 
finger 25 from the recess 75a. A mere contin 
lance of the same pushing will now advance the 
carriage the very slight rightward distance nec 
essary to bring the carriage end member 7 into 
contact with the button 22 at the extremity of 
the advance slide arm. 2 (as illustrated in the 
top portion of Figure 28); further movement of 
the carriage is blocked by this contact, because 
rightWard pressure on the button 22 is so far 
radially decentralized from the advance slide 20 
proper as to cause that slide to bind on the 
carriage rod 70. Upon sensing this further in 
movability the operator, while continuing the 
rightWard pushing, may simply withdraw his fin 
ger Sufficiently to bear on the lever 88 only. This 
Will cause the lever to move to recordation posi 
tion, re-engaging the feed nut, obviating any fur 
ther effect from the pushing and positively ap 
prizing the Operator of the completion of this 
manipulation. The final movement of the lever 
to recordation position also causes the re-pro 
jection of the finger 25 into the recess 75a; and 
the top lefthand edge of the advance slide is 
slightly bevelled as indicated at 20a in Figure 
28, So that the finger 25 in completing its re 
projection cams the advance slide 20 rightward 
ly the slight distance required to permit the end 
part of the finger to resume its normal position 
at the left of the advance slide. In this way the 
recording stylus 30 is caused to resume its ac 
tion. On the record a trifle to the right or in ad 
Vance of the previously recorded matter, posi 
tively obviating the danger of obliterating a ter 
minal portion of the latter. 
A Wholly similar manipulation, simply involv 

ing an inherently greater rightward movement of 
the carriage, is performed if it is desired to re 
Store the recordation adjustment without com 
pleting reproduction of previously recorded mat 
ter, 

Automatic disengagement of styli, feed nut, etc. 
In connection with the carriage return mech 

anism, it was mentioned that certain particular 
Operations affecting the carriage components 
were automatically performed concomitantly with 
the movement of the guard lever 8 to non-in 
terfering or downward position, which movement 
calls into play the return mechanism-these par 
ticular operations being the positive removal of 
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both styli from the record, the positive disen 
gagement of the feed nut, and the positive pro 
jection of finger f25 into the recess 75a. It will 
now be understood that these Operations may be 
effected by the positive placement of the retrac 
tor lever extremity 350 and the finger-control 
ling pin 399 in raised positions, and of the feed 
Screw-controlling pin 393 in lowered position. 
These positions may be positively established, in 
dependently of the positions of the control lever 
88 and cam plate 37 which normally control 
them, by the operation of a normally inactive, 
auxiliary Wertical cam plate 40 spaced very 
slightly behind the cam plate 37 f; this cam plate 
40 may be rendered operative by the downward 
movement of lever 8, through the medium of the 
bail 220 and associated mechanism. While 
shown in earlier figures, the structure and op 
eration of the can plate 40, and its actuation 
by downward bail movement may be best un 
derstood from Figures 5 and 19 through 22. 
The auxiliary cam plate 40 is secured to the 

forward extremity of a sleeve 40 which rotat 
ably surrounds the shaft 360 and extends rear 
Wardly from just behind the cam plate 37; the 
auxiliary can plate extends upwardly from the 
sleeve 40, being, like the other cam plates, very 
roughly Sector-shaped. It and the sleeve 4 0 are 
biased to clockwise rotation by a torsion spring 
4 having an extremity secured to the cam plate 
near the middle of the lefthand edge of the lat 
ter, extending downwardly and encircling a hori 
ZOntal stationary stud 42, and then extending 
upwardly to have its second extremity engaged 
With the top of the lefthand end member rib 
35; the Stud 42 may be one which extends for 
Wardly from an appropriate vertical lug 43 ex 
tending rightwardly from the lefthand carriage 
end member 72. The clockwise rotation of the 
auxiliary can plate and sleeve 4EO is limited by 
the impingement of the top of a notch 4f 4, 
formed in the righthand edge of that cam plate, 
against the top of a vertical pin 415 extending 
upwardly from the righthand end member rib 
35; this establishes the normal or inactive po 
sition of the auxiliary cam plate, in which posi 
tion it is illustrated in Figure 19. 
The periphery of the auxiliary cam plate 40 , 

beginning at its lefthand extremity, has a short 
diagonal portion 402 leading outwardly into a 
longer portion 403 approximating an arc about 
sleeve 40 of Substantially the average radius 
of can plate 3 ; then the periphery has a short 
diagonal portion 404 leading further outwardly 
into a longer final portion 405 approximating an 
arc about 40 of Substantially the greater-than 
average radius of portion 378 of plate 3. When 
the auxiliary cam plate is in its inactive position, 
the lefthand extremity of the diagonal portion 
404 is approximately under the retractor lever 
extremity 350, and the lefthand extremity of the 
diagonal portion 402 is approximately under the 
finger-controlling pin 399. Upon counterclock 
Wise or leftward movement of the auxiliary can 
plate each of the elements 350 and 399, unless 
already occupying a raised position by Virtue of 
the position of the cam plate 37, Will be cammed 
upwardly by the respective one of the diagonal 
portions 404 and 402, and will be positively held 
in raised position by the respective one of the 
portions 405 and 403 pending rightWard restora 
tion of the auxiliary cam plate to its inactive 
position. 

In the auxiliary cam plate there is provided an 
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arcuate slot 406 through which the feed-screw 
controlling pin 393 extends. The radius of the 
outer edge of this slot, in the lefthand end por 
tion 40 normally positioned over the pin 393, is 
great enough to permit the pin to Occupy its 
raised or feed-screw-engaging position; but at the 
right of this portion 407 this edge has the short 
diagonal portion 408 leading inwardly into the 
portion 409 of reduced radius. Upon leftward 
movement of the auxiliary cam plate the pin 393, 
unless already occupying a lowered position by 
virtue of the position of the cam plate 37, will 
be canned downwardly by the diagonal portion 
408, and will be positively held in lowered posi 
tion by the portion 409 pending rightward resto 
ration of the auxiliary cam plate to its inactive 
position. 
Downward movement of the bail 220 will move 

the auxiliary cam plate 40 leftward from its in 
active to its operative position, to perform the 
three particular operations abovementioned by 
the influence of the cam plate on the elements 
350 and 399 and 393 as just described, through a 
crank device Secured on the sleeve 40 behind 
the rear carriage croSS portion 74 and Operated 
by the bail. The bottom of this cross portion 4 
(whose lefthand part is of relatively Small, but 
whose central and righthand parts are of relative 
ly large, front-and-back dimension) is provided 
With a front-and-back extending groove or chan 
nel 46; in this channel the sleeve 40 is ef 
fectively journalled, by a horizontal retaining 
member 47 screwed to the bottom of the right 
hand part of cross portion 74 and extending un 
derneath the sleeve (the member 47 being Suit 
ably apertured to paSS or permit access to the 
Screw 8 abovementioned). Inmediately behind 
the cross portion 74 a collar 48 is secured about 
the sleeve 4 (0. On the lefthand side of this col 
lar is secured an arm 4:9 which extends first 
rearwardly from the collar and then diagonally 
leftwardly and upwardly to form a crank 420; 
and from the end portion of this crank there ex 
tends rearwardly a horizontal stud 42 on which 
is rotatably mounted a roller 422. When the 
auxiliary cam plate 40 occupies its inactive posi 
tion and the bail 220 its raised position, the roller 
422 is in contact with or Very slightly Spaced be 
low the bottom of the bail; but when the guard 
lever 8 and bail 220 are moved downwardly as 
above described, the bail will move the roller 
downwardly, rocking the crank counterclock 
wise and therefore moving the auxiliary cam 
plate to its operative position. It will be un 
derstood that So long as the bail 22 remains in 
its downward position-which it was seen to do 
even after the completion of operation of the re 
turn mechanism as above described-the aux 
iliary cam plate 40 will remain in its operative 
position, with the styli and feed nut respectively 
disengaged and the finger 25 in recess 75a. It 
will further be understood that the disengage 
ment of the styli (and feed nut) by the auxiliary 
cam plate amounts to a suspension of the control 
of stylus (and feed nut) engagement by the con 
trol lever 88, which lever may for example re 
main in recordation position throughout this 
disengagement. 

Automatic re-engagement 

According to the preferred embodiment of the 
invention, after the guard lever 8 has been de 
pressed, depressing the bail 220 and Operating 
the return mechanism, this lever and bail remain 
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in their downWard positions and the auxiliary 
cam plate 40 in its operative position until the 
rotation of the mandrel is next started; and the 
operation of starting that rotation automatically 
restores the lever and bail to their upward posi 
tions and the auxiliary cam plate to its inactive 
position, restoring the response of the styli (and 
feed nut) to the control lever 88. This preserves 
complete automaticity. It is furthermore par 
ticularly advantageous in that the guard lever 8 
is maintained in non-interfering position and the 
styli in disengaged condition, permitting free 
record manipulation, up to the instant that the 
dictator or operator of the phonograph acts posi 
tively to start or resume the normal operation of 
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the phonograph; thus for example, should he for . 
any reason desire to remove a record Which he 
has just mounted on the mandrel, as in order to 
Substitute another for it, he may do so without 
any manipulations other than those of the man 
drel and record proper. This upward restoration 
of the bail 220 and guard lever 8, and the thereby 
caused restoration of auxiliary cam plate 40 to 
inactive position, is accomplished by moving the 
latch lever 269, to release the bail, automatically 
With the actuation of the starting Solenoid 48. 
The latch lever 260 is so moved by a forward 
movement of the link member 262, above de 
Scribed to be occupying its rearward position 
When bail 220 is latched; this link member move 
ment is automatically caused by a finger 44 
curving rearwardly and downwardly, behind the 
rear extremity of the link member, from the 
righthand end of a horizontal extension 43 
formed rightwardly from the arm 40 near the 
rear of the latter (as best seen in Figures 2, 6 
and 10). Actuation of the starting solenoid 48, 
causing downward movement of arm 48, moves 
downwardly the finger 44; and this is positioned 
to contact the rounded rear extremity of the 
rearwardly positioned link member 252 and to 
cam the latter forwardly sufficiently to release 
the bail latching. 
From the description of the preceding para 

graph it will be understood that after the de 
pression of the guard lever 8, unless the control 
lever 88 has since been adjusted to neutral po 
sition, the next ensuing starting of the record 
rotation Will cause one of the styli to move into 
engagement with the record. It is desirable that 
this stylus movement into such engagement be 
reasonably slow, as distinguished from abrupt 
and impactive. For this purpose, and generally 
to avoid appreciable noises and impacts in the 
upward movement of the bail 220 which oc 
casions the mentioned stylus movement, I prefer 
to associate with the bail 220 a dash-pot device 
590. This has been omitted from most of the 
figures in the interest of clarity, but is particu 
larly shown in Figure 34. Its extremities may 
be pivotally mounted on a horizontal pin 59 
secured in the lug 26 which is formed from the 
upper portion of guard lever 8, and on a hori 
zontal pin 592 extending leftwardly from the 
plate 2 adjacent the pin 28. The dash-pot 
device is thus mechanically paralleled with the 
bail-raising spring 27, whose action it suitably 
retards. 

Automatic establishment of recordation. 
adjustment 

When the phonograph is to be used primarily 
for recordation, it is very helpful that whenever 
a fresh record is mounted on the mandrel the 
translating device be automatically adjusted for 
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recordation upon that record, to obviate the ne 
cessity for either manipulation or examination 
of the translating device by the dictator or op 
erator preparatory to recording on the fresh 
record. This is accomplished in the phonograph 
according to the preferred embodiment of the 
invention by means for positively placing the 
control lever 88 in recordation position when the 
guard lever 8 is depressed; it will be understood 
that the retraction of the styli already described 
as then occurring will temporarily Suspend the 
full response of the translating device to this 
lever adjustment but, as has been seen, only un 
til the next starting of the mandrel rotation. 
The structure for performing this operation, ill 
lustrated in detail in Figures 20 through 27, is 
aSSociated with the rear end of the shaft 360, 
Which is extended beyond the rear end of the 
sleeve, 49. It will be appreciated that by reason 
of their telescoped relationship, the above de 
scribed journalling of the sleeve 40 near the 
rear of the carriage and of shaft 360 near the 
front of the carriage provide Sufficient jour 
nalling for both these elements. 
On the shaft 360 immediately behind the end 

of sleeve 40 is secured a collar 425; the rear 
portion of the collar is slightly enlarged, and 
from it there are formed two parallel Small arms 
426 and 427 extending generally rightWardly, 
426 above 427, these being understood to be se 
cure with respect to the control lever 88. The 
end portion of the shaft 360, behind the collar 
425, extends a short distance with its full diame 
ter and hollow form, and then for a further dis 
tance in a reduced diameter and solid form. 
Around this entire end portion is fitted a cap 
member 429; this is held in place axially of the 
shaft by a screw 428 passing axially into the 
shaft extremity, but is not itself secured against 
rotation about the shaft. From the cap member 
429 there extends radially outwardly a crank 
430. Through this crank near its outer extrem 
ity, and rearwardly therefrom, there extends a 
horizontal pin 43; and from the front face of 
the crank opposite this pin there extends a short 
distance forwardly a lug 432, which may for ex 
ample be formed as a widened head for pin 43. 
The top arm 426 from collar 425 is extended to 
have its end portion in the path traversed by the 
crank lug 432 upon rotation of the cap member 
429; the crank 430 is biased upwardly, by means 
hereinafter described, to contact of its lug 432 
with the bottom of arm - 426; and the crank is 
normally latched, by means operating on its lug 
432 and hereinafter detailed, in a condition of 
Substantial contact of its lug 432 with arm 426, 
thus normally causing the crank 430 to extend 
in an angular direction similar to that of the col 
lar arms 426 and 427 and to be angularly secure 
With respect to the control lever 88. The front 
and-back positions of the components are such 
that the pin 43 extends underneath the bail 
220. The angular positions of the components 
are Such that, assuming the crank to be latched 
as above mentioned, the pin-43 will be a little 
below the raised or normal position of bail 220 
with the control lever 88 in reproduction posi 
tion, will be in a Somewhat lower position. With 
that control lever in neutral position, and Will 
be immediately below the downward position of 
bail 220 with that control lever in recordation 
position; these pin positions have been respec 
tively indicated in dash-dot lines, in the for 
Ward-looking cross-sectional Figure 25 as 43', 
43' and 43'. 
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- Since the movement of the bail 220 to its 
doWnWard position will force the pin 43 to oc 
cupy its most downward position 43', the con 
trol lever 88 will be positively placed in recor 
dation position by the downward movement of 
the guard lever 8. After movement to its down 
Ward position, however, the bail 220 has been 
seen to be held in that position until the next 
starting of mandrel rotation; accordingly a per 
manent securing of the crank 430 with respect to 
the control lever 88 Would enforce a recordation 
adjustment of the latter until after that start 
ing. This Would be undesirable, On occasions 
when it was deliberately intended to reproduce 
from a record freshly mounted on the mandrel, 
and the like. Therefore, in the preferred em 
bodiment of the invention the crank 430, after 
positively insuring the placement of the control 
lever 88 in recordation position, is released from 
that control lever to permit a deliberate read 
justment of the lever if desired; and this release 
is the function of the latching means mentioned 
in the preceding paragraph and next described 
in detail. - 

Between the arms 426 and 427, a short dis 
tance outwardly from the collar 425, there is 
secured an approximately vertical cross pin 434, 
and on this pin is rotatably mounted the cen 
tral hub 435b of an approximately horizontal 
latch lever 435. From its hub this lever extends 
inwardly through an elongated aperture 425a in 
collar 425, and through an elongated aperture 
360a in the wall of the hollow shaft 360. The 
latch lever 435 is biased to forward rotation of 
its inner extremity by a torsion spring 433 sur 
rounding a reduced-diameter top portion of the 
hub 435b and terminally engaging the lever and 
the arm 426; this rotation may be limited, and 
a normal angular position about pin 434 estab 
lished for the latch lever, by impingement of 
the inner lever extremity against the rear ex 
tremity of a rod 442 positioned axially within the 
hollow shaft 360 and hereinafter further men 
tioned. Outwardly from its hub the latch lever 
435 extends to have its outer end portion in 
front of the path of the crank lug 432; and 
from this outer end portion there is formed 
rearwardly and downwardly a latch foot 436 
having the top surface 437, forward surface 438, 
and diagonal rear-bottom surface 439 joining 
437 and 438, as seen best in Figure 26. Assum 
ing the crank lug 432 in substantial contact with 
the arm 426, the bias of the latch lever 435 
will cause the top surface 437 of the latch foot 
to project under the crank lug 432, placing the 
crank in the latched condition above assumed. 
As a means for releasing the latching of the 

crank for the purpose abovementioned, there is 
secured to the collar 48, approximately opposite 
to the arm 4 9, a lug 440 extending rearwardly 
to project slightly underneath the inner portion 
of the latch lever 435; this lug 440 will be un 
derstood to be raised by the bail 220 moving 
downwardly the roller 422 and crank 420 (from 
the position illustrated in dash-dot lines in Fig 
ure 25 as 422' to the position illustrated as 
422'). The rear upper corner of the lug 440 is 
bevelled, as indicated at 44 in Figures 24 and 
25, so that as it impinges against the bottom 
of the inner portion of the latch lever 435 it 
cams that portion rearwardly, withdrawing the 
latch foot 436 from under the lug 432 to release 
the crank 430. It will be understood that, un 
less the pin 43 f is already in the position 43' 

5 

0 

40 

5 5 

2,268,645 
adjustment of control lever 88), the crank 430 
and latch lever 435 Will be moving downwardly 
as the releasing lug 440 is moving upwardly; 
and the lug 440 is so positioned and shaped as 
to postpone the completion of the latch-releas 
ing action until the bail 220 has moved down 
Wardly through practically its complete range. 
This insures the positive placement of the con 
trol lever 88 in recordation position, as the op 
eration of the detent roller 380 on the cam plate 
36 Will complete the necessary minute residual 
movement into recordation position of that cam 
plate, with shaft 360, collar 425, etc., in spite of 
the latch release. 
As the mandrel rotation is next started and 

the bail 220 is therefore restored to its raised 
position, the releasing lug 440 will of course be 
removed downwardly from contact with the latch 
lever 435, and that lever will re-engage the crank 
430. If the control lever 88, has been left in the 
recordation position to which it was moved as 
above explained, the crank lug 432 will remain 
held down by the arm 426, and the outer por 
tion of the latch lever will simply move rear 
Wardly in response to its spring 433 to bring the 
latch foot top surface 437 underneath the crank 
lug. On the other hand, if the control lever 88 
has in the meantime been readjusted to neutral 
or reproduction position, the latch lever by that 
movement will have been raised, and the latch 
foot 436 Will have moved rearwardly to above 
the crank lug 432 in response to the spring 433. 
As the bail 220 moves upwardly, the crank 430 
in response to its bias will also move upwardly 
until its lug 432 reaches contact with the bot 
tom of arm 426; in doing this the lug 432 Will 
move against the diagonal surface 439 of the 
latch foot, camming the outer portion of the 
latch lever forwardly until the mentioned con 
tact of 432 with 425 is substantially effected, 
Whereupon the outer latch lever portion will 
Spring rearwardly again to bring the foot sur 
face 437 under the crank lug. 

Special adjustment for reproducing Se 
At times it may be desired to devote the 

phonograph primarily or exclusively to reproduc 
ing use, as for transcription by a typist from one 
Or more recorded records; it is desirable that 
then the phonograph be prevented from acciden 
tal adjustment into recording condition, and of 
course that there be suspended the operation of 
the means for automatically establishing a re 
cordation adjustment upon operation of the 
guard lever 8. In the phonograph according to 
the instant invention these objectives are at 
tained by means partially contained within the 
hollow shaft 360. As seen for example in Fig 
ure 20, these means may comprise a rod 443 
Whose forward end portion is knurled to form 
a Small knob exposedly extending a short dis 
tance forwardly from the plate 89 below control 
lever 88, and which rearwardly extends in a 
free fit within the shaft 360 for a major portion 
of the length of the latter; and a rod 442 of 
Smaller diameter, secured axially to the rear end 
of the rod 443 and extending rear Wardly there 
from to have its rear extremity disposed in the 
path of forward movement of the inner end of 
latch ever 435 as already mentioned. Independ 
ently of the pressure of the latch lever 435 there 
on, the rods 442-443 are biased to forward 
movement by a spring 444 encircling rod 442 
and compressed between the rear end of rod 

(by reason of an already-existing recordation 75 443 and a cylindrical bushing 445 therebehind 
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secured internally of the hollow shaft 360; the 
spring 444 is also terminally secured to 443 and 
445, and is placed in torsional strain tending 
to rotate the rods 443-442 counterclockwise as 
viewed from the front. Both forward and rota 
tional movements of the rods are stopped by a 
pin 446 extending outwardly from rod 443 into 
a longitudinal slot 447 in hollow shaft 360, 
against the front of which slot the pin nor 
mally rests as illustrated. The slot 447, however, 
has an extension 448 from its rear extremity in 
the direction in which the pin 446 tends to 
rotate, forming a "bayonet' slot. If the rod 443 
be pushed rearwardly, the rods Will rotate coun 
terclockwise to bring the pin 446 into the slot 
extremity 448, wherein it will be held to in 
turn hold the rods in rearward position. This 
condition may of course be released by a manual 
clockwise rotation of the rod 443 to restore the 
pin to the main slot 447, whereupon the rods 
will again assume their normal forward position. 
When the rod 443 is moved and held rearward 

ly as just described, the inner portion of the 
latch lever 435 is moved and held rearwardly 
by the rod 442, and the outer portion of the 
latch lever is of course moved and held for 
Wardly; the resulting disengagement of the latch 
lever 435 from the crank lug 432 will be under 
stood to obviate the automatic establishment of 
a recordation adjustment, since it Suspends the 
influence on the control lever 88 of a down 
Ward movement of the crank 430 by the bail 220. 
The distance of the latch lever movement by 
the rod 442, however, is sufficient not merely 
to cause this latch lever disengagement, but 
further to bring the latch lever for Wardly into 
the approximate front-and-back position indi 
cated in dash-dot lines in Figure 24; in this 
position the latch lever outer extremity has a 
path of movement, upon rocking of the control 
lever 88, which is intercepted by a biased inter 
ference mechanism seen in Figures 21, 24, 26 
and 27 and next described. 
This mechanism includes a block 45 having 

its lefthand extremity pivotally mounted on a 
horizontal stud 476 which passes forwardly 
through that block into the rear of the rear 
carriage cross portion 14 a short diagonal dis 
tance to the right of and above the collar 48; 
from the stud the block 475 extends rightWardly 5 
adjacent the rear surface of cross portion 4 to 
approximately the righthand end of the carriage, 
and in its righthand part the block 45 may be 
somewhat thickened upwardly. The block 475 
is strongly biased to upward rotation by a tor 
sion spring 477 which is wound about a stud 
478 and has one terminal in engagement With 
a pin 479, both 478 and 49 extending right 
Wardly from the carriage end member if, and 
which has its other extremity in engagement 
with a small lug 474 extending rightwardly from 
the righthand end of the block 475; this upward 
movement may be limited, and a normal, ap 
proximately horizontal position established for 
the block 45, by a horizontal stop pin 489 ex 
tending rearwardly from the carriage CrOSS por 
tion 74. 
Through the righthand part of the block 

475 there is provided a horizontal, front-and 
back extending hole 48 which, while elsewhere 
cylindrical, is restricted to approximately semi 
cylindrical form at the very back of the block by 
a thin portion 482 of the block here formed 
downwardly over substantially the top half of 
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Small cup-shaped member 485 with its open 
extremity, facing forwardly; this member 485 is 
biased rearwardly against the block portion 482 
by a compression spring 483 having its rear por 
tion disposed within the member 485 and its 
forward extremity bearing against a cover 484 
secured within the front extremity of hole 48. 
From the member 485there is formed rearwardly 
a semi-cylindrical lug 486, which rearwardly 
projects freely through the semi-cylindrical hole 
portion underneath the block portion 482, and 
normally extends as an interference piece to 
intercept the path of movement of the outer end 
portion of the latch lever 435 when this is held 
forwardly by the rod 442 as abovementioned. 

It may first be assumed that while the control 
lever 88 is in either its reproduction or neutral 
position the rod 443 is manipulated to move 
and hold forwardly the outer end portion of the 
latch lever 435; the latter will then extend for 
Wardly above the interference lug 486. The an 
gular position about shaft 360, and the inclina 
tion, of the top flat surface 487 of the interfer 
ence lug 486 are such that although the outer 
end portion of the latch lever 435 is spaced above 
the surface 487 when control lever 88 is in 
reproduction position, the bottom surface of the 
latch lever propert (as distinguished from its 
foot 436) will be substantially in contact with 
the lug surface 487 (as illustrated in dash-dot 
lines in Figure 26) when the control lever 88, is 
in neutral position. If it be attempted to move 
the control lever 88 to recordation position, the 
latch lever 435 will force downwardly the inter 
ference lug 486, and with it the entire block 475, 
against the force of the biasing Spring 477; this 
spring is of ample strength to cause the upWard 
movement of the latch lever 435 immediately 
upon release of the control lever 88, the latter 
being thereby returned to neutral position. 

It is of course possible that the rod 443 will 
be manipulated, to move and hold forwardly the 
outer end portion of the latch lever 435, while 
the control lever 88 is in recordation position; 
in this... case that latch lever portion Will be 
brought forwardly underneath instead of above 
the interference lug 486. But the front top 
corner of the outer latch lever extremity may 
be bevelled, as indicated at 435a; and upon the 
first ensuing movement. Of the control lever 88 
to or through its neutral position this bevelled 
corner, impinging upwardly against the rear 
bottom edge of the interference lug 486, will cam 
that lug (and the member 485 from which it is 
formed) forwardly against the force of the bias 
ing spring 483, until the bottom of the latch 
lever upwardly clears the interference lug Sur 
face 487. Then the interference lug 486 will 
Spring rearwardly to its normal position; this 
automatically establishes the conditions of the 
preceding paragraph, under which the control 
lever 88 is prevented from effective adjustment 
into recordation position. 

Amplifier Suitch, control 
The amplifier 2 is employed both for supplying 

amplified electric oscillations to the translating 
device 280 to actuate the latter in a recording op 
eration of the phonograph, and for receiving os 
cillations from the translating device to be ampli 
fied and - dispersed in a reproducing operation. 
This use requires a switch which for recordation 
Will connect the amplifier input with a sound col 
lecting means, and the amplifier output with the 

the hole 48t. In the hole 48 f is freely fitted a translating device conductors 279; and which for 



reproduction will connect the amplifier input 
with the conductors 279, and the amplifier out 
put Witha, Sound dispersing means. An enclosed 
or shielded switch 450 for performing this func 
tion has been mechanically illustrated, in Figures 
2, 4, 5, 6 and 29 for example. This SWitch Com 
prises a ring-shaped stationary member 45 dis 
posed in a vertical, side-to-side extending plane; 
a long closed-end cylinder 452 extending rear 
wardly, and a short closed-end cylinder 453 ex 
tending forwardly, from the member 45 coax 
ially therewith, the cylinder 453 being arranged 
for limited rotation; and Switching mechanism 
(schematically shown in Figure 30) contained 
within and shielded by these components, and 
thrown by the rotation of cylinder 453. The sta 
tionary ring-shaped member 45 is provided With 
a foot portion 454, and this is insulatedly mount 
ed on a horizontal shelf 458 in the upper, right 
hand rear corner of the phonograph by ScreWS 
455 passing upwardly thereinto through the shelf; 
the insulation is provided by insulating bushings 
456 about the screws and a thin sheet 457 of in 
sulating material between the foot portion 454 
and shelf 458, as seen for example in Figure 6. 
The shelf 458 is the extreme upper portion of a 
bracket member whose vertical main portion 460 
is secured against the lefthand side of the rear 
part of plate 2 (which may be thinned in this 
part); an extension 459 is formed from the upper 
part of the front edge of 460, first a little left 
Wardly and then forwardly and then upwardly 
in a vertical plane, the shelf 458 being folded 
over from this extension, as seen for example in 
Figure 29. 
To the center of the front end of cylinder 453 

there is secured a small cylindrical spacer 46; 
to the front of this spacer there is secured a 
small vertical apron 462; and from the top edge 
of this apron there is folded forwardly a lug 463, 
apron 462 and lug 463 extending a distance left 
wardly to form a rockable crank for rotating the 
cylinder 453 to throw the switch. An approxi 
mately vertical connecting rod 466 is passed up 
wardly through the lug 463 near the lefthand 
extremity thereof, and is loosely and insulated 
ly secured thereto by insulating bushings 464 and 
nuts 465 thereabove and therebelow (as seen for 
example in Figure 4). The rod 466 is moved up 
wardly and downwardly, to rock the lug 463, by 
a horizontal bail 470. 
This bail 4TO, best seen for example in Figures 

2 through 5, 7 and 29, extends in a side-to-side 
direction, from adjacent plate 2 to adjacent 
plate 22, underneath the rear portion of the 
crank pin 43 abovementioned. As best seen in 
Figure 5, the bail. 470 at its lefthand end is Sup 
ported by an arm 469 whose forward extremity 
is secured to the bail, and whose rear extremity 
is pivoted on the extending rod 205 slightly to 
the right of the lefthand supporting arm 222 
for the bail 220 abovementioned. A righthand 
support for the bail 470 is provided by an arm 
468 whose rear extremity is pivoted on an inward 
extension of the stud 23 on which the guard 
lever 8 is pivoted, which extends first forwardly 
from stud 23 and then leftwardly, and which fi 
nally extends forwardly, approximately vertical 
ly underneath the top of the connecting rod 66, 
to have its forward extremity secured to the bail 
470. The lower end of the connecting rod 466 is 
pivotally connected to the supporting arm 68 
near the bail 470. 
The switch cylinder 453 is lightly biased to 

clockwise rotation by a Spring 47; as best seen 
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in Figures 4 and 29, this spring is tensioned from 
the extremity of a rightward extension 472 
(formed of insulating material) of the Switch 
apron 462 to the pin 28 therebelow. This biases 
the connecting rod 466 upwardly, in turn lightly 
biases the bail 470 upwardly against the crank 
pin 43, and in turn may provide the abovemen 
tioned upward bias of the crank 430. The front 
and-back position of the bail 470 is somewhat 
more rearward than that of the bail 220; and 
while the crank pin 43 from crank 430 extends 
both under the bail 220 and above the bail 470, 
the crank roller 422 from the crank 420 extends 
only under the bail 220. 
So long as the crank lug 432 remains in con 

tact with the arm 426, the position of the bail 
470 will be wholly determined by the position of 
the control lever 88. If that lever be in leftward 
or reproduction position, the crank pin 43 will 
be held at its uppermost level indicated as 43' 
in Figure 25, and the bail 470 immediately there 
under will occupy its upward position, in which 
it has been illustrated in Figure 3; the Switch 
cylinder 453 will have rotated clockwise to es 
tablish the electrical connections abovemen 
tioned as appropriate to reproduction. If the 
control lever 88 be in its central or neutral po 
sition, the crank pin 43 f will be at the interme 
diate level indicated as 43' in Figure 25, and 
the bail 470 will have been forced downwardly 
to the intermediate level in which it has been 
illustrated in Figure 4; the Switch cylinder will 
have rotated to an intermediate angular posi 
tion, in which there need be no operative con 
nection of the amplifier 2. If the control lever 
88 be in its rightward or recordation position, the 
crank pin 43 will be at its downmost level in 
dicated as 43' in Figure 25, and the bail 470 
Will have been forced downwardly to its down 
most position indicated as 470' in that figure; 
the switch cylinder will have rotated to a coun 
terclockwise position, establishing the electri 
cal connections abovementioned as appropriate 
to recordation. 
Even though the latch lever 435 be disengaged 

from the crank lug 432 by an in Ward positioning 
of the rods 442-443 (as above described for pure 
ly reproducing use of the phonograph) the crank 
lug 432 will remain in contact with the arm 426 
by reason of the upward bias of crank 430, and 
the statements of the preceding paragraph re 
main applicable. The latch lever 435 was seen, 
however, also to be disengaged from the crank 
lug 432 by a movement of the bail 220 into its 
downward, position, in which position that bail 
holds the crank pin 43 in its downmost level 
(indicated as 43' in Figure 25 and shown in full 
in Figure 7); then the bail 470 is held by the 
pin 43 in its downmost position, establishing a 
recordation adjustment of Switch 450-corre 
Sponding to a recordation position of the control 
lever 88 but maintained even though that control 
lever be re-positioned. But this condition of non 
response of the bail 470 and switch 450 to the 
position of the control lever 88 is inconsequential, 
Since it existS only throughout an idle period 
in the operation of the phonograph; normal re 
Sponse Will be immediately re-established upon 
the next starting of mandrel rotation and the 
attendant re-engagement of the crank lug 432 
by the latch lever 435 as above described. 

Electrical connections 
The fundamental electrical connections of the 

phonograph are schematically shown in Figure 
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30. Herein there appear, in simplified showing, 
a record R; the motor 49; the clutch roller if G 
coupling the record and other components to 
the motor rotationally; the plunger 52 control 
ling the clutch roller G through the coupling 
rod 53; the lower (starting) and upper (stop 
ping) solenoids 48 and 49, controlling the 
plunger; the switch comprising the two throw 
contacts f62 and 63 respectively in series with 
the Solenoids, and the pole f67 touching the 
throw-contact of the Solenoid opposite to that 
last actuated; and a motor power circuit com 
prising conductors 500 and 59 adapted for con 
nection to a suitable power line as through plug 
499. A power circuit for the solenoids is branched 
from the motor power circuit by a conductor 490 
leading from conductor 59 to the Solenoids 
through the SWitch pole 6 and contacts 62 
and 63; a conductor 49 leading from conductor 
50 to the pole 495 of a switch located within 
the body of the handpiece 3; and conductors. 492 
and 493 respectively leading from the throw 
contacts 496 and 497 of that SWitch to the re. 
Spective Solenoids. The Switch pole 495 is biased 
to touch the contact 497 for actuation of the 
stopping solenoid and preparatory closing of the 
starting Solenoid circuit at 62, and to urge out 
Wardly a start lever 498 to the position in which 
it is seen to protrude from the handpiece in 
Figure 1; hand pressure on the start lever 498 
Will move the pole 495 to leave contact 497 and 
touch contact 493, as seen in Figure 30, causing 
the actuation of the starting solenoid and the 
preparatory closing of the stopping solenoid cir 
cuit at 63. 
In Figure 30 there appear certain components 

of the handpiece stand 4. These comprise a cra 
dle 503, seen in Figure 1 to project upwardly from 
the base of the stand to receive and support one 
extremity of the handpiece when that is out of 
use; and an interval switch 504 with its pole 
biased upwardly to a closed condition and biasing 
the cradle 503 upwardly, but moved downwardly 
to open the switch by the weight of the hand 
piece extremity on the cradle 503. 
504 is serially interposed in the conductor 50f, 
to Suspend the supply of power to the motor and 
the conductors 490-49; when the handpiece is 
rested on the cradle 503. A single-pole double 
throw SWitch 505 is also included in the stand 
4, its handle projecting from the stand base as 
Seen in Figure l; this switch connects a con 
ductor 506 to the conductor 58 selectively on one 
or the other side of switch 5G4. The conductor 
506, and a conductor 507 branched from the con 
ductor 500, are employed to supply operating 
power to the amplifier 2; according to the posi 
tion of the switch 505, the supply of power to 
the amplifier Will be continuous, or subject to 
control by the cradle 503 similarly to the supply 
of power to the motor etc. 
At the extremity of the handpiece 3 is secured 

a Sound translating device 50, of the reversible 
action type which Will translate sound which it 
collectS into electric oscillations, or will translate 
electric oscillations into sound which it disperses; 
typically it may be of the piezo-electric crystal 
type. From this sound translating device 50 
conductors 5 and 5 f2 lead to the switch 450 
abovementioned; and from the translating device 
conductors 29 abovementioned conductors 52 
and 522 lead to the SWitch 35. The conductors 5 
and 52 are connected together and to the low 
potential input terminal 53 and low-potential 
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output terminal 533 of the amplifier. The con- 5 
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ductors 52 and 522 are connected to the respec 
tive poles 53 and 523 of the switch 450. 

In the recordation adjustment of the switch 
450, in which it is illustrated in Figure 30, pole 
5f3 is thrown to touch a contact 5f 4 connected 
by a conductor 5 5 to the high-potential input 
terminal 532 of the amplifier, and pole 523 is 
thrown to touch a contact 524 connected by a 
conductor 525 to the high-potential output termi 
nal 534 of the amplifier; thereby electric oscilla 
tions from the sound translating device 5 ft) are 
impressed on the amplifier input, while amplified 
oscillations from the amplifier are delivered to 
the translating device 280. In the reproduction 
adjustment of the switch 450, pole 53 is thrown 
to touch a contact 57 connected by a conductor 
5f 8 to the high-potential amplifier output termi 
nal 534, and pole 523 is thrown to touch a con 
tact 527 connected by a conductor 528 to the 
high-potential amplifier input terminal 532; 
thereby electric oscillations from the translating 
device 280 are impressed on the amplifier input, 
while amplified oscillations from the amplifier 
are delivered to the sound translating device 50. 
With any or all of the conductors 55,58, 525 
and 528 there may be associated, by way of exami 
ple in serial arrangement, networks such as have 
been schematically indicated as 56, 59,526 and 
529, respectively, for suitable shapings, different 
if desired between recordation and reproduction 
adjustments, of the frequency-transmission char 
acteristics of the amplifier input and output cir 
cuits. 
At least the high-potential conductors 5t, 

521, 515, 518, 525 and 528 are electrostatically 
shielded by shielding schematically indicated as 
508; this is electrically connected with the am 
plifier shielding 2a, with the air-porous metallic 
casing 599 of the sound translating device 50, 
and with the shielding enclosure 45, 452 and 
453 of Switch 450; this entire shielding may be 
left floating, grounded, or connected with one 
of the power supply conductors 550-50i, as 
desired and depending on the nature of the am 
plifier 2. To permit the shielding potential to 
be as desired without entailing a similar poten 
tial establishment for the entire phonograph 
frame, the shielding may be kept insulated at 
all points from that frame; this is the reason 
for the complete insulation from the frame of 
the parts of switch 450 as above described, and 
it may be carried out as to the conductor Shield 
ing 508 in any convenient manner. Thus for 
example all the conductors from the switch 45 
have been shown in Figures 6 and 29 passing 
from the switch in common shielding 528 which 
is passed rearwardly through a vertical insulat 
ing block 449 extending leftwardly from the rear 
of the bracket portion 460. 

Shielding at the same potential as 58 may 
be supplied for the bending unit 28i of the trans 
lating device 289, and for the immediately adja 
cent fine flexible conductors 279, by the frame 
282 of the translating device and the cradle, 3G 
and the rocker System 329; the insulation of this 
shielding from the phonograph frame is the 
reason for the use of insulating material for the 
pivoting collars 32, the insulating stop members 
330, the roller 334, the pin 290, the block 327, etc. 
In Figure 30 there has been purely Schemat 

ically indicated, as 450a, electro-static Shielding 
within the switch 450 for the suppression of 
undesirable coupling between the amplifier input 
and output circuits, 
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Relieu) of use 

While the use of the phonograph has been 
made apparent in the foregoing detailed descrip 
tion of its Several component mechanisms, it may 
be briefly reviewed with particular attention to 
its actual extreme simplicity. 

It may first be a SSumed that the phonograph 
is to be used for recordation; that the handpiece 
3 is resting on the stand 4; that no record is 
mounted on the mandrel. 2.; and that the guard 
lever 8 has been left. in its non-interfering down 
Ward position, the carriage and advance slide in 
their initial positions, and the control lever 88 
in recordation position, as incidents of the pre 
ceding record removal. Preparatorily the dic 
tator may throw the switch 505 to the leftward 
position of Figure 30 to supply the amplifier with 
pOWer independently of the cradle Switch 504, 
so that the cathodes of any heater-type tubes 
therein may begin their fraction-of-a-minute 
heating; or he may simply remove the handpiece 
3 from the stand 4 in sufficient time for that tube 
heating. The dictator mounts a record on the 
mandrel (and an annotation slip S in the holder 
3) and then, grasping the handpiece 3, brings 

the sound translating device 510 to adjacent his 
mouth to serve as a microphone. He exerts pres 
Sure on the start lever 498, thereby starting the 
mandrel rotation and carriage driving, and auto 
matically raising the guard lever 8 to its normal 
interfering position and engaging the recording 
stylus 30 with the record. With no pause for 
these operations, which are immediate, he dic 
tates as desired, releasing the pressure on the 
start lever 498 to stop the mandrel rotation and 
carriage driving during pauses. If he wishes to 
listen back to dictated matter, he releases the 
pressure on the start lever and performs the ap 
propriate simple leftward manipulation of the 
control lever 88 above detailed; then, holding the 
sound translating device 50 near his ear to serve 
as an earphone, he resumes the pressure on the 
start lever and listens to the reproduction of the 
dictated matter. If he Wishes to reproduce to 
the end of the matter already dictated, he may 
watch for the carriage pointer 6 to reach its 
normal minute Separation from the advance 
pointer 7; then, or previously if he does not 
wish to reproduce to the end of that matter, he 
may release the pressure on the start lever and 
restore the conditions for further recordation by 
the appropriate simple rightward manipulation 
of the control lever 88 above detailed, thereupon 
resuming dictation as before. During this entire 
process he may of course make any desired anno 
tations, as of length of dictation Sequences and 
points of error or correction, on the annotation 
slip S by marking along the righthand edge of 
the carriage pointer 6; the advance pointer 7 
is made of shorter length than the carriage 
pointer to leave free the forward portion of this 
edge of the latter for this purpose. 

Presently the record space will have been filled 
with recording, of which the dictator will be ap 
prized for example by the position of the carriage 
and advance pointers adjacent the righth and 
extremity of the slip S; he will then, or possibly 
Sooner for any of a variety of reasons, Wish to 
remove the record. Without exerting pressure 
on the start lever 498 or replacing the handpiece 
On its stand, he simply depresses the guard lever 
8. Automatically the styli will be positively dis 
engaged, the control lever 88 Will be positively 
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and advance slide will be returned to their initial 
positions; but without waiting for the completion 
of this return the dictator will press the ejecting 
fingerpiece 29 and remove the record from the 
mandrel. Mounting another record on the man 
drel (and changing annotation slips), he may 
resume the operations of the preceding para 
graph, knowing that the phonograph is positively 
adjusted for recordation independently of the 
pOSition in Which he may have had the control 
lever 88 at the time of depression of the guard 
lever 8. This sequence of operations he con 
tinues as long as desired; and throughout it no 
manipulations are required of him excepting 
that of the start lever 498 for starting and stop 
ping, and of the guard lever 8 and ejecting fin 
gerpiece 29 for record change-and of the control 
lever 88, in especially simple manner as noted, 
Only if he Wishes to listen back. 

If the mounting of a record on the mandrel 
is for purposes of reproduction therefrom, the 
control lever 88, although having been positively 
placed in recordation position by the preceding 
Operation of guard lever 8, may be freely moved 
to reproduction position before the starting of 
the mandrel rotation; upon that starting repro 
duction will be effected, beginning at the start 
of the record. Or if it is desired to begin repro 
duction from an intermediate point, the control 
lever 88 is first moved to neutral position, and 
then by the adjacent vane 87 the carriage is 
noved rightWardly to bring the pointers 6 and 

opposite the position at which it is desired 
the reproduction begin, the control lever 88 
finally being moved to reproduction position. 

If it is desired to use the phonograph for re 
production only for a period, the rod 443 is pressed 
inWardly and the control lever 88 adjusted for 
reproduction. Thereafter the phonograph may 
be Operated for reproduction from as many con 
Secutive records as desired, with manipulation 
Only of a start-and-stop control (e.g., lever 498), 
and of the guard lever 8 and ejecting fingerpiece 
29 for record change; the control lever 88 will 
continuously remain in reproduction position, ex 
cepting as it may be moved into neutral position, 
for carriage re-positioning, and then back into 
reproduction position, as incidents of possibly de 
Sired backSpacing. At the end of any period of 
Such use the rod 443 is rotated clockwise to restore 
it to its normal forward position, and the restora 
tion of completely normal recordation conditions 
may be completed by movement of the control 
lever 88 into recordation position. 
Upon completion of any use of the phonograph 

the handpiece 3 may be rested on the stand 4, au 
tomatically stopping the motor. If the switch 505 
is in the rightWard position (viewed as arranged 
in Figure 30) the amplifier power supply will be 
cut off simultaneously with the motor stopping; 
but if an early resumption of use is anticipated, 
the SWitch may be thrown to or left in its left 
Ward position, to maintain the amplifier power 
Supply. 

Amplifier 

As mentioned initially, and as illustrated in 
Figures 1, 6, 7 and 8, the amplifier 2 in inverted 
position may form a support for the phonograph, 
to provide an extremely compact assembly. The 
amplifier is provided with a cover 540, of generally 
similar nature to the cover 6 of the phonograph, 
and near the corners of the top of this cover are 
provided the felt or like buttons 539 serving 

placed in recordation position, and the carriage 75 as feet for the entire assembly when arranged in 
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this manner. While the general details of the 
amplifier are unnecessary to an understanding 
of the present invention, certain particular fea 
tures involving co-operation with the phonograph 
Structure may be described; in their description it 
is convenient, until otherwise noted, to assume 
an upright rather than an inverted position for 
the amplifier. 
The amplifier has a main base plate 544 with 

upturned edges, and a shelf plate 542 spacedly 
held thereabove by downturned edges secured to 
the front and back edges of the base plate 54 f. 
On the front portion of the shelf plate 542 are 
aSSembled most of the components of the am 
plifier, designated generally as 543, but the am 
plifying tubes 544 are arranged in a row above 
the back portion of the shelf plate. Above the 
shelf plate in front of the tubes is provided a 
vertical, side-to-side extending baffle 545, which 
With the cover 549 forms a compartment 546 for 
the tubes; this baffle is extended between the 
shelf plate 542 and base plate 54 to form a chan 
nel 547 underneath the tubes. Around the tubes 
the shelf plate is apertured as by holes 548 to pro 
Wide air communication between the channel 54 
and compartment. 546. 
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A flat bottom cover or dust-shield 550 may be 
provided for the phonograph , and is shown in 
place in Figures 3, 6, 7, 9 and 29; this may be 
Secured to the end plates 2 and 32 at a plurality 
of points, such as tapped holes 549 seen in the 
bottom edges of these plates in Figure 5. In that 
figure there may also be seen a lug 55 formed 
leftWardly from the bottom of plate 2 near the 
front of the phonograph, and a lug 552 formed 
rightWardly from the bottom of plate 32 under 
neath the cylinder i08. When the amplifier, in 
verted, is employed as a mounting base for the 
phonograph, Screws 553 are passed upwardly 
through the inverted amplifier base plate 54, 
through thin spacers 554, and through the bot 
tom shield 550 of the phonograph into threaded 
engagement with these lugs 55 and 552, securing 
the phonograph and amplifier together; these 
may be seen for example in Figure 6. It Will be 
understood that a sufficient number of lugs such 
as 55 and 552 Will be employed to provide a firm 
Securing together of the phonograph and ampli 
fier, tWo only having been shown in the interest of 
simplicity of illustration. 
AS Seen in Figures 6 and 7, the bottom shield 

550 of the phonograph is provided with an aper 
ture 555 through which the downward air duct 
5 from the fan 53 projects. An aperture 55S 
in the amplifier base plate 54 registers with this 
air duct when the phonograph and amplifier are 
Secured together as above described, so that the 
air stream fanned downwardly through this duct 
is introduced into the channel 54, passing there 
from through the holes 548 into the tube com 
partment 546. Through most of the length of 
the amplifier cover 540 its rear wall, and the rear 
portion of its top, are cut a Way, and a grill or 
louver 558 is fitted in their place as seen in Fig 
ures 7 and 8; this louver permits the egress of the 
air stream from the tube compartment 546, so 
that the air stream serves to ventilate the com 
partment and cool the tubes. 
Through most of its length and most of its 

height the rear wall of the phonograph cover 6 
is cut away and a louver 559 is fitted in its place; 
this louver permits the ingress of air to the holes 
60 in the motor shields, through which the fan 
53 draws air for expulsion through the ducts 57 
and 58. It also permits the rearward expulsion 
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of a second air stream through the rearward air 
duct 58; and to insure the completeness of ex 
pulsion of this stream a baffle 560 may be secured 
to the inner surface of the louver 559 in surround 
ing relationship to the duct 58, extending from 
the duct a short distance in all directions along 
the louver, and having an in Ward flange 56 sub 
stantially touching the end of the duct 58. 

It Will be understood that if the phonograph is 
not mounted on the inverted amplifier, the rear 
ward air duct 58 will carry off practically the 
entire air output of the fan 53, since the down 
Ward duct 57 Will be substantially closed by the 
Surface on which the phonograph is rested. The 
tube compartment 546 of the amplifier, which 
will then be positioned upright, will be ventilated 
by convection, particularly through the then-up 
Ward horizontal portion of the louver 558. 

Securing of covers 
To hold the phonograph cover 6 in place there 

are extended outwardly from each of the phono 
graph end plates 2 and 32 a respective pair of 
heavy lugs 570, one near the front and one near 
the back of the plate, and both slightly spaced 
above the plate bottom; the cover 6 is slotted to 
fit over these lugs, and is secured to the pair of 
lugs at each end of the phonograph by a re 
Spective horizontal coupling slide 530 carried by 
but detachable from the cover. Correspondingly 
to hold the amplifier cover 549 in place there 
are extended outwardly from the upturned edge 
of the base plate 541 at each end thereof a pair 
of Similar lugs 572; and the cover 540, slotted 
for these lugs, is secured to each pair of lugs by 
a respective Similar detachable coupling slide 580. 
AS seen in Figure 6, the coupling slides 58 have 
portions extending underneath the respectivelugs, 
Whereas the main portions of the slides extend 
upwardly to top flanges in engagement with acute 
shoulders formed outwardly from the covers, 
these shoulders being designated as 5 for the 
phonograph cover 6 and as 573 for the amplifier 
COver 5: ) (Which has just been referred to as 
though in upright rather than inverted position). 
In View of the complete similarity of the several 
coupling slides and associated features of the 
covers, further description thereof is presented 
With respect to the lefthand slide 580 for the 
phonograph cover 6-it being understood, of 
course, that the similarity of the slides with each 
other entails a reversal of formations and move 
ments, as expressed in terms of front-and-back 
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dimension, between the lefthand and righthand 
slides. Reference is invited particularly to 
Figures 5 and 31 through 33b for a description 
of the specified slide in operative position, after 
which its movements for cover detaching, and 
finally for its own detaching from the cover, are 
described. 
For almost its full front-and-back dimension 

the bottom of the end of the cover 6 is cut away 
up to the level of the bottom of the phonograph 
frame lugs 59, as indicated by the edge 575 in 
Figure 31, and upwardly from this edge are 
formed slots 576 in which the lugs 579 are dis 
posed, When the cover is in place. For a distance 
rearwardly from each of the slots 575 the edge 
575 is cut away to a slightly higher level than the 
rest of that edge, as indicated by the portions 
5.5a. For a considerable distance forwardly from 
each of the slots 576, and for a short distance 
upwardly from the edge 575, the inner cover 
surface is provided with slight recesses or grooves 
5. Between the slots 576 the cover is out 
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wardly thickened from the edge 575 for a short 
distance upWardly, and the thickening may ex 
tend partially above the slots 576 as seen in 
Figures 32d and 33a; the thickening terminates 
at its top in the acute shoulder 57. 
The main portion of the coupling slide 580 is a 

narrow plate 58 horizontally arranged in a verti 
cal plane just outwardly of the thickened portion 
of the cover; from this plate 58 the slide has 
an inward top flange 582 and in Ward end flanges 
579 at least substantially abutting against the 
outer cover surface, the top flange 582 for most 
of its length having an acutely angled lower edge 
583 hooked over the acute cover shoulder 57. 
InWardly from the bottom of the plate 58 are 
formed two horizontal lugs 584; each of these 
slide lugs extends under a respective one of the 
frame lugs 570 and for a further distance for 
wardly therefrom, when the slide is in its opera 
tive position. From the forward portions of the 
inner edges of the slide lugs 584 there are formed 
thin upward projections 585, which are normally 
disposed within the rear portions of the cover 
grooves 577 above mentioned. These projections 
prevent outward movement of the bottom of the 
slide 580; the engagement of the acutely-edged 
top flange 582 with the acute cover shoulder 57 
prevents outward movement of the top of the 
slide, or downward movement of the whole slide; 
and the forward portions of the slide lugs 584 im 
mediately beneath the cover edge 55 prevent 
upward movement of the whole slide. The Slide 
is accordingly secured against all excepting 
front-and-back sliding movement With respect to 
the cover. Since the rear portions of the slide 
lugs 584 are immediately underneath the frame 
lugs 570, the latter are held in the slots 56, and 
the cover is accordingly secured in place. 
The slide 580 is prevented, by the impingement 

of the projections 585 against the frame lugs 570, 
from being moved rearwardly; it may, however, 
be moved forwardly to carry the slide lugs 584 
out from under the frame lugs 570, thereby dis 
engaging the latter to permit the removal of the 
cover. In such removal the slide 580 will of 
course accompany the cover; but after the cover 
removal the slide 580 may be moved rearwardly 
further than when the cover Was in place, to 
bring the upward projections 585 opposite the 
cover slots 576, and the lugs 584 wholly under ; 
those slots and the slightly cut-away edge por 
tions 575d. Now the bottom of the slide may be 
swung outwardly, approximately about the shoul 
der 57 as a pivoting region, so that the slide 
lugs 584 wholly clear the cover edge 575 and the 
slide becomes wholly detached from the cover. Its 
attachment to the cover is of course the reverse of 
the detaching operation; and after attachment, to 
guard against unwanted detachment, a stop pin 
586 may be screwed into the rear one of the cut 
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in the process of placing the cover in or removing 
it from its normal position. 
While my invention has been disclosed in terms 

of a specific embodiment thereof, it will be un 
derstood that various features of this embodiment 
may be widely altered without necessarily con 
stituting a departure from the true Spirit and 
scope of the invention. In many of the ap 
pended claims I undertake to express the Scope 
of the invention broadly, subject however to such 
limitations as the state of the art may impose. 

It will further be understood that by the 
phraseology of "positively' establishing a speci 
fied condition, or the like, there is meant the 
constraining of the apparatus to that condition; 
this phraseology is intended to apply even though 
the apparatus permits that Condition, under 
certain circumstances in the use of the phono 
graph, to have been already otherwise estab 
lished. 

I claim: 
1. In a phonograph having a record Support 

onto and from which a record may be mounted 
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away edge portions 575a to prevent sufficient 
rearward movement of the slide for detach 
ment. 
The rear top edges of the slide lugs 584 may 

be slightly bevelled, so that a tight engagement 
of the frame lugs 570 may be provided Without 
risking a failure of the slide lugs to pass under 
those frame lugs when the cover is being se 
cured in place. If desired, a re-inforcing bottom 
flange 587 may be extended inwardly from the 
plate 58 between the side lugs 584, excepting 
in the region just behind the forward One of those 
lugs, which region comes opposite the forward 
frame lug 570 when the slide is moved forwardly 
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and removed and means for rotating the Sup 
ported record: the combination of means for 
starting the operation of said rotating means; a 
member movably Secured in the phonograph and 
biased into a position wherein it interferes with 
exchange of records on said Support, but movable 
into a position of non-interference; means for 
latching said member in said non-interfering po 
sition; and means, rendered effective by Said 
starting means, for releasing said latching means. 

2. In a phonograph having a record Support 
onto and from which a record may be mounted 
and removed and means for rotating the Sup 
ported record: the combination of means for 
starting the operation of said rotating means; a 
member movably secured in the phonograph and 
movable into and out of a position wherein it 
interferes with exchange of records on said Sup 
port; and means, rendered effective by said start 
ing means when the same is next operated after 
member movement out of said position, for re 

5 storing said member to Said position. 
3. In a phonograph having a record Support 

and a record-cooperating translating device: the 
combination of a carriage for said translating 
device drivable adjacent said support away from 
an initial position; mechanism for returning said 
carriage to said initial position; a movable con 
trol member biased to a first position and latch 
able in a second position; means for placing said 
returning mechanism in operation, arranged for 
and responsive to engagement by said control 
member as said member is moved to said second 
position; and means, operated by said carriage 
upon its arrival at said initial position, for dis 
engaging Said last mentioned means from Said 
control member. 

4. In a phonograph having a record support 
and a record-cooperating translating device: the 
combination of a carriage for said device; means 
for driving said carriage in a path adjacent said 
Support away from an initial position; an ad 
vance device for indicating the position of far 
thest advance of said carriage, having at least a 
portion disposed in said path in advance of said 
carriage for movement thereby away from an 
initial position; and reverse driving means, im 
mediately connected with said advance device and 
influencing said carriage through the medium of 
Said advance device, for returning said advance 
device and carriage to their initial positions. 

5. In a phonograph having a record Support, 
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a record-cooperating translating device, and 
driving mechanism: the combination of a car 
riage for said device movable in a path adjacent 
Said Support; means for engaging said carriage 
with said driving mechanism for advancement 
thereby along said path; an advance device dis 
posed in said path in advance of said carriage for 
indicating the position of farthest advance there 
of, having a portion on which advancing force is 
ineffective to move said advance device and on 
Which a portion of the carriage impinges When 
advanced out of engagement with said mecha 
nism; and means, rendered effective by Said en 
gaging means for advancing said advance device 
portion out of contact with said carriage portion 
and rendering effective an advancing force of 
the carriage on Said advance device. 

6. In a phonograph having a record support 
and a record-cooperating translating device: the 
combination of a carriage for said device mov 
able in a path adjacent said support; an advance 
device disposed in said path in advance of said 
carriage for indicating the position of farthest 
advance thereof, having two portions against 
which the carriage may impinge, and movably 
responsive to pressure by the carriage against one 
of said portions only; and movable means, car 
ried in the carriage, for controlling the impinge 
ment of the carriage against the advance, device 
Selectively between said tWO portions. 

and a record-cooperating translating device con 
ditionable in at least one translational condition 
and in another condition with respect to the 
record: the combination of control means con 
nected with said device to control its condition; 
a carriage for said device movable in a path adja 
cent said support; an advance device disposed in 
said path in advance of said carriage for indi 
cating the position of farthest advance thereof, 
having two portions against Which the carriage 
may impinge, and movably responsive to pressure 
by the carriage against one of said portions, only; 
and means, controlled by said control means, for 
controlling the impingement of the carriage 
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7. In a phonograph having a record Support 
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least substantially in contact with said advance 
device, for slightly advancing said advance device. 

10. In a phonograph having a record-support 
ing mandrel: the combination of a record-coop 
erating translating device; a carriage for said de 
vice movable along said mandrel; a shaft trans 
verse of said mandrel carried by said carriage; 
means for selectively conditioning said translat 
ing device, responsive to the angular position of 
said shaft; and mutually distinct means for rock 
ing said shaft, comprising a manually movable 
control lever associated with the front portion of 
said shaft, and crank-and-bail means associ 
ated with the rear portion of said shaft. 

11. In a phonograph having a frame and a 
record support: the combination of a translating 
device including record-engageable stylus means; 
a carriage for said device; a control lever car 
ried by the carriage; a cam plate in the carriage 
controlled by said lever and controlling said 
stylus means as to record engagement; a mem 
ber movably Secured to said frame; and an auxil 
iary can plate in the carriage, controlled by said 
member and operable to place said stylus means 
Out of record-engaging position independently of 
the position of said control lever. 

12. In a phonograph having a frame, a record 
Support and a record-cooperating translating de 
vice: the combination of a carriage for said de 
vice; feeding means with which said carriage is 
engageable to drive the same adjacent said Sup 
port; a control lever carried by the carriage; a 
cam plate in the carriage controlled by said lever 
and controlling the engagement of said feeding 
means; a member movably secured to said frame; 
and an auxiliary cam plate in the carriage, con 
trolled by said member and operable to place said 
carriage out of engagement with said feeding 
means independently of the position of said con 
trol lever. 

13. In a phonograph having a frame, a record 
Support, and a record-cooperating translating-de 
vice: the combination of a carriage for said de 

against the advance device selectively between " 
said two portions. 

8. In a phonograph having a record support, 
a record-cooperating translating device, and 
driving mechanism: the combination of a car 
riage for said device movable in a path adjacent 
said support; control means for engaging Said 
carriage with said driving mechanism for ad 
vancement thereby along said path; an advance 
device disposed in said path in advance of said 
carriage for indicating the position of farthest 
advance thereof, having two portions against 
which the carriage may impinge, and movably 
responsive to pressure by the carriage against 
one of said portions only; and means, controlled 

vice; means for driving said carriage in a path 
adjacent said support; an advance device dis 
posed in said path in advance of said carriage; 
a finger, included in said carriage movable into 
and out of a position to transmit to said advance 
device the advancing force of the carriage; con 

50 trolling means carried by the carriage adjustable 

60 
by said control means, for controlling the im 
pingement of the carriage against the advance 
device selectively between said two portions. 

9. In a phonograph having a record Support, 
a record-cooperating translating device, and 

riage for said device movable in a path adjacent 
said support; control means for engaging Said 
carriage with said driving mechanism for ad 
vancement thereby along said path; an advance 
device disposed in Said path in advance of the 
carriage for indicating the position of farthest 
advance thereof; and means, Operated by said 
control means upon manipulation thereof to ef 
fect said engagement when the carriage is at . 
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driving mechanism: the combination of a car 

to positionally control said finger; and means, 
Operable from said frame, for placing said finger 
out of said position independently of the adjust 
ment of said controlling means. 

14. In a phonograph having a frame and a 
record Support: the combination of a record 
cooperating translating device; a carriage for 
Said device drivable adjacent said support; a 
movable member extending from said carriage; 
and bail means, comprising a pair of bails mov 
ably Secured to said frame and disposed on op 
posite sides of the path of said member, for both 
response to and control of said member. 

15. A phonograph including a frame, said 
frame comprising a pair of spaced plate mem 
bers and a tubular member extending therebe 
tween; and a record-supporting mandrel sup 
ported by said frame and extending within said 
tubular member, one of said plate members being 
Open across the end of said tubular member for 
the mounting and removal of a record on and 
from Said mandrel. 

16. As phonograph including a frame, said 
frame comprising a pair of spaced plate members 
and a tubular member extending therebetween 
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and provided with a longitudinal aperture; a 
record-Supporting mandrel supported by said 
frame and extending Within said tubular mem 
ber; and a record cooperating translating device 
movable along said tubular member and extend 
ing in Wardly through said aperture. 

17. A phonograph comprising a pair of spaced 
plate members; an apertured tubular member 
extending therebetween; a record-supporting 
mandrel within said tubular member; a rod par 
allel with said tubular member; a record-coop 
erating translating device; a carriage for said 
translating device supported on and movable 
along said rod; and means, included in the car 
riage and bearing on said tubular member, for 
holding the carriage against rotation about said 
rod. 

18. In a phonograph including a record sup 
port, a record-cooperating translating device 
conditionable in at least one translational condi 
tion and in another condition with respect to the 
record, and means for relatively moving the sup 
ported record and the translating device: the 
combination of a start-and-stop control for said 
moving means; control means connected with 
said device, movable at least to one translation 
position and to another position and normally 
effective on said device to correspondingly con 
dition the same; a movable control member; 
means, rendered effective by said control mem 
ber, for positively placing said control means in 
said translation position and rendering the same 
ineffective on said device; and means, rendered 
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effective by said start-and-stop control in a start- ... 
ing operation thereof subsequent to the operation 
of Said last-recited means, for rendering said 
control means again effective on said device. 

19. In a phonograph including a record Sup 
port, a translating device including record-en 
gageable recording and reproducing styli, and 
means for relatively moving the supported record 
and the translating device: the combination of 
a start-and-stop control for said moving means; 
control means for said styli normally effective 
thereon, movable at least to recordation and re 
production positions to place a corresponding One 
of said styli in record-engaging position; a mov 
able control member; means, rendered effective 
by said control member, for positively placing 

50 said control means in a predetermined one of its 
said recordation, and reproduction positions and 
rendering the same ineffective on said styli; and 
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means, rendered effective by said start-and-stop 
control in a starting operation thereof subse 
quent to the operation of said last-recited means, 
for rendering said control means again effective 
on said styli. - 

20. In a phonograph including a record Sup 
port, a translating device including a stylus mov 
able into and out of record-engaging position, 
and means for relatively moving the Supported 
record and the translating device: the combina 
tion of a start-and-stop control for said moving 
means; control means for said stylus, movable at 
least to one translation position and to another 
position and normally effective in said positions 
respectively to place said stylus in and out of 
record engagement; a movable control member; 
means, rendered effective by Said, control men 
ber, for rendering said control means ineffective 
On Said stylus, positively placing said control 
means in said translation position, and positively 
placing said stylus out of record-engaging posi 
tion; and means, rendered effective by said start 
and-stop control in a starting Operation thereof 
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subsequent to the operation of said last-recited 
means, for rendering said control means again 
effective on Said stylus. 

21. In a phonograph having a record support 
onto and from which a record may be mounted 
and removed, a translating device including 
record-engageable stylus means, and means for 
relatively moving the supported record and the 
translating device: the combination of a start 
and-stop control for said moving means; control 
means for Said stylus means normally effective 
thereon to control the same as to record engage 
ment; a movable member in Such cooperative 
relationship to said record support that a move 
ment of said member is rendered an incident of 
the exchange of records on said support; means, 
rendered effective by said member in said move 
ment thereof incident to record exchange, for 
rendering said control means ineffective on said 
stylus means; and means, rendered effective by 
said Start-and-stop control in a starting oper 
ation thereof subsequent to the operation of Said 
last-recited means, for rendering said control 
means again effective on said stylus means. 

22. In a phonograph having a record support 
onto and from which a record may be mounted 
and removed, a record-cooperating translating 
device conditionable in at least one translational 
condition and in another condition with respect 
to the record, and means for relatively moving 
the Supported record and the translating device: 
the combination of a start-and-stop control for 
said moving means; control means connected 
with said device and normally effective thereon 
to control the condition thereof; a movable mem 
ber in Such cooperative relationship to said rec 
ord support that a movement of said member is 
rendered an incident of the exchange of records 
on said support; means, rendered effective by 
said member in said movement thereof incident 
to record exchange, for rendering said control 
means ineffective on Said device; and means, ren 
dered effective by said start-and-stop control in 
a starting operation thereof subsequent to the 
operation of said last-recited means, for render 
ing said control means again effective on said 
device. 

23. In a phonograph having a record Support 
onto and from which a record may be mounted 
and removed, a record-cooperating translating 
device conditionable in at least one translational 
condition and in another condition with respect 
to the record, and means for relatively moving 
the supported record and the translating device: 
the combination of a start-and-Stop control for 
said moving means; control means connected 
with said device, movable at least to one transla 
tion position and to another position, and nor 
mally effective on said device to correspondingly 
condition the same; a movable member in Such 
cooperative relationship to said record support 
that a movement of said member is rendered an 
incident of the exchange of records on said sup 
port; means, rendered effective by Said member 
in said movement thereof incident to record ex 
change, for positively placing said control means 
in said translation position and rendering the 
same ineffective on said device; and means, ren 
dered effective by said start-and-stop control in 
a starting operation thereof subsequent to the 
operation of said last-recited means, for render 
ing said control means again effective on said 
device. 

24. In a phonograph having a record support, 
a record-cooperating translating device condi 
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tionable in at least one translational condition 
and in another condition with respect to the 
record, driving means for advancing said device 
away from an initial position relative to the sup 
ported record, and an advance device advanced 
by Said driving means aWay from an initial posi 
tion to indicate the position of farthest advance 
of Said translating device: the combination of a 
Start-and-Stop control for said driving means; 
control means connected with said translating 
device and normally effective thereon to control 
the condition thereof; means arranged for oper 
ation at will to effect the return of said translat 
ing and advance devices to their initial positions; 
means, rendered effective by said last-recited 
means in said return-effecting operation thereof, 
for rendering said control means ineffective on 
Said translating device; and means, rendered 
effective by said start-and-stop control in a start 
ing operation thereof subsequent to the operation 
of said return-effecting means, for rendering said 
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control means again effective on said translating 
device. 

25. In a phonograph having a record support, 
a record-Cooperating translating device condi 
tionable in at least one translational condition 
and in another condition. With respect to the 
record, and driving means for advancing said de 
vice away from an initial position relative to the 
Supported record: the combination of a start 
and-stop control for said driving means; control 
means connected with said device, movable at 
least to one translation position and to another 
position and normally effective on Said device to 
correspondingly condition the same; means ar 
ranged for operation at Will to effect a return of 
said device to its initial position; means, rendered 
effective by said last-recited means in said return 
effecting operation thereof, for positively placing 
said control means in said translation position 
and rendering the same ineffective on said de 
vice; and means, rendered effective by said start 
and-stop control in a starting operation thereof 
Subsequent to the operation of said return-effect 
ing means, for rendering Said control means 
again effective on said translating device. 

26. In a phonograph having a record Support, 
a record-cooperating translating device Condi 
tionable in at least one translational condition 
and in another condition. With respect to the 
record, driving means for advancing said device 
away from an initial position relative to the Sup 
ported record, and an advance device advanced 
by said driving means away from an initial posi 
tion to indicate the position of farthest advance 
of said translating device: the combination of a 
start-and stop control for said driving means; 
control means connected with Said translating 
device and normally effective thereon to control 
the condition thereof; means arranged for oper 
ation at Will to effect the return of said translat 
ing and advance devices to their initial positions; 
and means, rendered effective by Said last-recited 
means in said return-effecting operation thereof, 
for rendering said control means ineffective on 
said translating device. 

27. In a phonograph having a record support 
and a record-cooperating translating device con 
ditionable in at least one translational condition 
and in another condition with respect to the 
record: the combination of control means con 
nected with said device, movable at least to one 
translation position and to another position to 
correspondingly condition said device; a movable 
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control member; mechanism arranged for Oper- 75 
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ation to constrain said control means into said 
translation position, and operated by said con 
trol member; and means, rendered effective by 
said mechanism as it completes its said operation, 
for releasing said control means from the con 
Straint of Said mechanism. 

28. In a phonograph having a record support 
and a record-cooperating translating device con 
ditionable in at least one translational condition 
and in another condition With respect to the 
record: the combination of control means con 
nected With said device, movable at least to one 
translation position and to another position to 
Correspondingly condition said device; a movable 
control member; mechanism, rendered effective 
by said control member, for constraining said 
control means into said translation position; and 
latch means, included in said mechanism and 
operated thereby as the same completes its con 
straining action, for releasing said control means. 

29. In a phonograph having a record Support 
onto and from which a record may be mounted 
and removed, a translating device including a 
Stylus movable into and out of record-engaging 
position, and means for effecting a relative move 
ment of the Supported record and the translating 
device: the combination of control means for 
said stylus, effective thereon at least during said 
movement, movable at least to One translation 
position and to another position to place said 
Stylus in and out of record-engaging position, re 
spectively; a movable member in Such cooper 
ative relationship to said record support that a 
movement of said member is rendered an incident 
of the removal of a record from said support; and 
means, operated by said member in said move 
ment thereof incident to record removal, for 
positively placing said control means in said 
translation position and positively placing said 
Stylus out of record-engaging position. 

30. In a phonograph having a record Support 
and a record-cooperating translating device, and 
means for advancing said device from an initial 
position relative to the supported record: the 
Combination of mechanism for returning said de 
Vice to its initial position; a clutch included in 
Said returning mechanism and engageable to 
render said mechanism operative; a movable 
member in such cooperative relationship to said 
record support that a movement of said member 
is rendered an incident of the exchange of rec 
ords on said support; and means, rendered ef 
fective by said member in said movement thereof 
incident to record exchange, for engaging said 
clutch. 

31. In a phonograph having a record Support 
and a record-cooperating translating device, and 
means for advancing said device from an initial 
position relative to the Supported record: the 
combination of mechanism for returning said 
device to its initial position; a clutch included in 
said returning mechanism and engageable to 
render said mechanism operative; a movable 
member in Such cooperative relationship to said 
record Support that a movement of Said member 
is rendered an incident of record removal from 
said support; and means, rendered effective by 
said member in said movement thereof incident 
to record removal, for engaging Said clutch. 

32. In a phonograph having a record Support 
and driving means: the combination of a trans 
lating device for cooperation. With the Supported 
record, advanced from an initial position relative 
to the record by said driving means, and return 
able to said initial position; an advance device, 
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advanced by said driving means from an initial 
position to indicate the position of farthest ad 
vance of said translating device, and returnable 
to said last-mentioned initial position; reverse 
driving mechanism included in the phonograph 
and operable to return said translating and ad 
vance devices to their initial positions; and 
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means, comprising an operative connection be 
tween said mechanism and Said advance device, 
for causing every operation of Said mechanism 
which returns said translating device to its initial 
position to be effective to positively place said 
advance device in its initial position. 

CHARLES W. DANN. 


