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To all whom it may concern. 
Be it known that I, CHARLES SUMNER 

TAINTER, of Washington, District of Colum 
bia, have invented a new and useful Improve 
ment in Machines for Duplicating Grapho 
phonic Som1d-Records,which improvement is 
fully set forth in the following speci?cation. 
My invention relates to the art of duplicat 

ing sound-records for graphophones or_ talk 
ing-machines. 
Most of the sound-records sold on the mar 

ket at the present time are not the original 
sound-records formed by the vibrations of a 
cutting-style attached to a diaphragm upon 
which the sound-waves are caused to im 
pinge, but are copies or “duplicates” of the 
records thus originally made by the direct ac 
tion of the sound-waves. In the manufacture 
of such duplicates an original sound-record 
is ?rst formed by causing the sound-waves to 
be recorded to impinge upon a vibrating dia 
phragm bearing a cutting-style whose point 
is embedded in the surface of a suitable re 
cording-tablet. A record thus formed by the 
direct actionof the sound-waves is known in 
the art as an “original” sound-record. This 
original record and a blank tablet are then 
mounted to revolve parallel to each other, 
and a follower with a ?ne blunt edge is caused 
to track in the record-groove and is connect 
.ed by a suitable lever to a cutting-style whose 
point is embedded in the blank tablet. The 
blunt edge of the follower in the original 
sound-record rubs over the bottom of the un 
dulatory groove constituting such record, 
and thus impresses upon the cutting-style 
whose point is embedded in the blank tablet 
vibrational movements exactly corresponding 
to the waves or undulations in the groove 
constituting the original sound-record, there 
by causing the cutting-style to duplicate in 
the blank tablet the undulating groove of the 
original. 
sound'record which is in every way as per 
fect a record of the original sound-waves as 
is the original sound-record itself and one 
which may be and is used to reproduce the 
original sound-waves in conjunction with a 
reproducer on a graphophone exactly» as is 

There is thus produced a duplicate 

done with the original record. The duplicate 
may itself also be used as a master in the 
production of additional duplicates. This 
method of causing a sound-record’, whether 
original or duplicate, to impress vibrational 
movements corresponding to the recorded 
sound-Waves upon a cutting-tool or graver in 
contact with a record-tablet was patented to 
me in United States Patent No. 341,287, 
granted May 4, 1886, and an improved dupli 
cating-machine operating in accordance with 
said method is shown in United States Pat 
ent to Macdonald, No. 559,806. Such ma 
chines are efficient in operation and produce 
accurate and satisfactory duplicate sound 
records; but as they can make but one du 
plicate at a time it is necessary where a large 
number of duplicate records are tobe made 
to employ a large number of duplicating-ma 
chines and workmen for operating the same. 
The object of my present invention is to 

provide a duplicating-machine which shall be 
capable of simultaneously making a plurality 
of duplicate sound-records from a single mas 
tor-record, thereby rendering it ‘possible to 
largely increase the production of a factory 
over that obtained by the machines nowin use 
and without any corresponding increase in 
the number of machines or in the operatives 
therefor. I ‘ 

To this end my invention, broadly stated, 
consists in meansfor simultaneously revolv 
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ing a master-record and a plurality of blank ~ 
tablets arranged in‘ proximity thereto, each 
blank tablet having a cutting style or point 
embedded in its surface, which point is con 
nected by a vibratory lever to a rubbing-style 
tracking in thelrecord-groove of themasterl 
The invention further consists in mechan 

ism for duplicating in a plurality of blank 
cylindrical tablets arranged in a vertical po 
sition a sound-record on or in a master-tab 
let, also operating in a vertical'position, in 
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which mechanism a series of~rubbing-styles ' 
tracking in the record-groove of the master 
are connected to cutting-styles embedded in 
the blank tablets, the rubbing and cutting 
styles being yieldingly held in their proper 
operative positions by gravity or equivalent 
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spring action, whereby errors due‘ to irregu 
larities in the surfaces of the tablets are 
avoided. 
The invention also consists in certain de 

tails of construction which will be herein 
after fully described and then pointed out in 
the claims. 

I have illustrated one form which my in 
vention may assume in the accompanying 
drawings, in which 
Figure 1 is a front elevation of my dupli 

cating-machine, parts being removed. Fig. 
2 is a vertical section, parts being in eleva 
tion. Fig. 3 is-a top plan with some of the 
transferring- levers omitted. Fig. 3LL is a 
broken detail showing means for oiling the 
driving-pulley shafts. Fig. 4 is a top plan of 
the steadying-block. Fig. 5 is a vertical sec 
tion on the line 5 5, Fig. 4-. Fig. 6 is a verti 
cal section showing the connections for driv 
ing the screw—shaft. Fig. 7 is a bottom view 
of the bed-plate. Fig. 8 is a vertical section 
thereof. Fig. 9 is a top plan showing the 
means for removing the tablets from the 
mandrels. Fig. 10 is a horizontal section on 
the line 10 10, Fig. 2, looking upward. Fig. 
11 is a vertical section of one of the man 
drel-supporting columns. Fig. 12 is a top 
plan of the carriage-plate. Fig. 13 is a sec 
tional detail showing the means for actuat 
ing the carriage from the feed-screw. Fig. 
14: is a plan of the support for the transfer 
ring~levers. Fig. 15 shows a plan and side 
elevation of a ring for removing tablets from 
the mandrels. Fig. 16 is a view of the spi 
der which supports the carriage, showing its 
connection to the screw-shaft. Fig. 17 is a 
bottom view of the same. Fig. 18 is a side 
elevation showing the cam-ring and cooper 
ating parts for removing tablets from the 
mandrels. Fig. 19 is a horizontal section on 
line 1%) 19, Fig. 2, looking downward. Fig. 
20 is an enlarged top plan of the carriage, 
some of the transferring devices being shown 
in position and others being removed. Fig. 
20“ is a partial vertical sect-ion thereof. Fig. 
21 is a side elevation of the swinging block 
supporting the lever connecting the rubbing 
and cutting styles,which block, together with 
all the parts supported thereby, is for con 
venience of description herein referred to as 
a “transferring device.” Fig. 22 is an edge 
view of Fig. 2l,and Fig. 23 is a vertical section 
thereof. Fig. 24 is aplan view of the trans 
ferring-lever and the rubbing and cutting 
styles connected thereby. Fig. 25 is a plan 
of the bottom part of the swinging block, and 
Figs. 26, 27, and 28 are views in section and 
plan of bottom pieces for the columns here 
inafter referred to. 
Referring to the drawings, A is a bed-plate 

mounted upon hollow standards or supports 
B, the lower ends of which are properly spaced 
by a three-armed spider 0, having openings 0 
formed in the arms, through which openings 
the hollow standards B pass and in which 
they are secured by set-screws c’, as shown. 

670,442 

The bed-plate A has centrally formed there 
through an opening a, and around this open 
ing Ct are a plurality of similar openings (1’. 
I have shown six such openings a’; but more 
or less than six may be employed, if desired, 
and while it is preferable to arrange these 
openings symmetrically around the central 
opening a this is not absolutely necessary. 
In the central opening a through the bed— 
plate is secured a vertical column I), and in 
each of the openings a’ similar columns .1)’ 
project both above and below the beil'plate 
and are secured in place by means of screws 
(of, passing downward through the bed-plate 
and engaging circumferential ?anges (1 upon 
the columns D D’, which flanges [it an annu 
lar recess formed on the under side of the 
bed-plate A. The columns D D’ are shoul 
dered, as shown at d’, (see Fig. 11,) and have 
a central bore (P, which bore is expanded be 
low the bed~plate A into the circular cham 
ber (13, having interior screw-threads (14 out 
near the lower end thereof. This chamber (13 
is closed by a bottom piece d5, Figs. 2 and 6, 
having its upper surface preferably some 
what dished, and upon this dished surface 
rests a shaft E of column D, which passes up 
through the bore 612 in the column and has 
bearing-surfaces e e in contact with the sur~ 
face of the bore, but is cut away between its 
ends to reduce friction. ' 
On the upper projecting ends of the shaft 

E is secured a hollow mandrel F, which ex 
tends downward around the column, the man 
drel preferably tapering slightly from its 
lower to its upper end and being at its'open 
lower end nearly ?ush with the shoulder 11’. 
On the lower end of the shaft E is a gear e’, 

secured in place by the sleeve 62, which is 
forced up against the gear 6’ by a binding~n ut 
on the end of the shaft, as shown. 
Each of the columns D’ has a shaft E’, to 

which is secured a mandrel F’ onits upper end 
and a gear as on its lower end, the shafts E’, 
mandrels F’, and gears 63 being in every re 
spect like the shaft E, mandrel F, and gear 0' 
and all the shafts E’ except one resting upon 
dished bottom pieces exactly similar to bot 
tom piece (Z5 in column D. In the single case 
where the shaft E’ is not supported by the 
dished bottom piece this piece has an open 
ing'cf' formed therein, through which a ‘con 
ically-pointed shaft E2 projects, its conical 
point entering a centering depression 6‘1 on 
the lower end of the shaft E’. (See Fig. 6.) 
The shafts E’ and E2 are coupled so as to 
turn together by a sleeve E“, which is con 
nected to the shaft E2, preferably by a driving 
fit of the parts, the other end of the sleeve ?t 
ting loosely over the nut and sleeve 62 on the 
shaft E’and having an open-ended slot a“, into 
which projects a radial pin e6 on the sleeve 62. 
This construction enables the parts to be 
readily assembled by driving the sleeve E3 
onto the shaft E2 and then slipping the sleeve 
and end of the shaft through the opening (1" 
in bottom piece (F, with the end of sleeve E3 
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surrounding sleeve e2 and’the pin e‘ientering { second belt G’ passes around the band Gand 
the slot 65, while the conical point of the shaft 
E2 enters the centering depression 64 in the 
lower end of shaft E’. The shaft E2 is passed 
through an opening in one arm of the spider 
0, its lower end resting in a bearing-block O’, 
secured to the under side of the spider. A 
recess a2 is cut in the upper surface of the 
bearing-block, at the inner end thereof, and 
a pinion c7 is secured on the end of shaft E2 
and revolves in the recess 02. 
piece closing the chamber d3 of the central 
column D has a socket (17 formed on the lower 
side thereof, and the upper end of a tube E4 
?ts snugly in said socket and has its lower 
end secured by a set-screw in an opening at 
the center of the spider O. The tube E4 has 
a slot ex, Fig. 2, extending throughout its 
length, and in each end is secured a collar or 
ring affording bearings for a screw-threaded 
shaft E5, revolving within the slotted tube E“. 
On the reduced lower end‘ of the screw-shaft 
E, which projects below the spider O, is se 
cured the pinion e8, which is geared through 
the idler e9 to the pinion e7 on the shaft E2. 
Beneath the bed-plate A is a thick block 

F2, Figs. 4, 5, and 19, having openings ff’ 
therein,which enable it to be slipped up over 
the ends of the columns D D’, which project 
below the bed-plate, the block F2 being se 
cured in place by means of set-screws)”, Fig. 
2, passing inward from the perimeter of the 
block against the columns D’. The openings 
ff’ in the block F2 are formed with great ex 
actness both as to size and position, as it is a 
part of their office to exactly center the col 
umns D D’ and hold them so as to avoid any 
vibration of the mandrels supporting the tab 
lets and also to insure the perfectly-accurate 
working of the gearing connecting the sev 
eral shafts E’ with the central shaft E, Fig. 
19, it being desirable to'avoid any backlash 
or other play between the parts that would 
interfere with perfect uniformity in the oper 

: ation of the seven mandrels. 
Holes f3 are formed in the block F2 inter 

mediate the center of the openingfand the 
several openings f’, and a shaftf4 is inserted 
from above into each hole f3, shoulders f?on 
the shafts resting upon the upper surface of 
the block F2 and supporting the shafts. Upon 
the projecting upper ends of the shafts f4 are 
secured pinionsf?, each of which intermeshes 
with and forms a driving connection between 
the gear 6' in the shaft E and one of the re 
spective gears e3 on one of the shafts E’. (See 
Figs. 2, 3*‘, and 19.) Each of the shaftsf4 pro 
jects below the block F2 and carries a driving 
pulleyf7, suitably secured thereto. It will be 
understood thatthe six pulleysf7are thus sym 
metrically arranged around the central col 
umn D, and each is arranged to drive a shaft 
which is geared to the central shaft E and 
one of the shafts E’. The pulleysf7 are sur 
rounded by a closely-?tting band or belt G, 

_ Fig. 10, preferably of elastic material, and a 

The bottom _ 

thence to any suitable source of power. 
The operation of the device as thus far de 

scribed is as follows: Power being applied to 
the belt G’ it is communicated through the 
belt G to the pulleys f7, the latter belt serv 
ing to distribute the strain with great even 
ness, to the end that the gears f6 may act 
with perfect uniformity, and since the central 
gear 8' on the shaft E is connected to each 
of the equal gears e3 on the shafts E’ it fol 
lows that the central mandral F and its sur 
rounding six mandrels F’ will all be smoothly 
and evenly driven at the same speed, and the 
shaft E2, being coupled to one of the shafts 
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E’, turns with it and drives the screw-shaft » 
E5- through the gears on the end of said shafts 
and the idler a", connecting them. 
Surrounding the slotted tube E4 is a sleeve 

H, Figs. 1, 2, 13, and 17, to which is adjust 
ably attached a spider H’, having horizon 
tally-extending arms h’. The sleeve H ‘has 
a vertical slot h, Fig. 13, cut in one side, and 
opposite said slot it there is secured to the 
sleeve a block 7L2, having a recess k3 cut 
therein, within which rests a pair of nut-sec 
tions 71.4, united at their outer extremities and 
having a spring-pressed pin 77.5, entering an 
extension of the recess ha. The block W is 
located in a vertical slot it“, cut in one of the 
arms h’ of the spider H’, and a cam-ring b7 
surrounds the sleeve H and passes between 
the nut-sections h“, a lever 7L8 being provided 
for shifting the cam. The nut is held at all 
times against the cam-ring by the spring 
pressing on the pin hi‘, the nut-sections _ex 
tending through the slot h in the sleeve H 
and the slot e>< in the tube E4. When the 
cam-ring is in the position shown in Fig. 13, 
the nut-sections engage the screw-shaft E5, 
revolving within the stationary tube E“, be 
ing held in engagement by the spring, thereby 
causing the sleeve H to advance longitudi 
nally along the tube E4 and carrying with it 
the spider H; but when the cam-ring is shifted 
it throws the nut out against the tension of 
the spring, and thereby disengages the nut 
from the shaft. 

I, Figs. 2 and 12, isacircular plate having 
the central opening t' and six marginal open 
ings i’, each of which is of a size to slip freely 
over the tablets borne by the mandrels F F’. 
Six slots 1'2 are cut in the plate, one between 
each of the openings 2'’ and the central open 
ing 2', and form when thus'arranged a regular 
hexagon around the opening 7;. The plate I 
is located above the‘bed-plate A and has at 
tached to it three rods I’, forming legs,which 
pass down loosely through the bed-plate A, 
but outside of the block F2, and rest with 
their shouldered ends is in sockets h9 in the 
ends of the arms h’ of the spider H’. _ 

12, Figs. 3, 14, and 20, is a hexagonal plate 
having its center removed, so as to form an 
opening corresponding to the central open 
ing t' in plate I, and having notches t" formed 
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in its periphery. This plate I2 is supported 
on pillars is, (preferably six in number,) at 
tached to the upper side of the plate I, and 
bears six upwardly-projecting pointed stand 
ards 1"“, each of which is secured thereto near 
one end of a notch t“, as shown in Fig. 14. 
The sleeve I’I, spider H’, plates I and I2, to 
gether with their connecting parts, constitute 
a vertically—1noving carriage, and this car 
riage, with the parts supported thereby, is 
counterbalanced by weights 1), attached to 
cords or chains 1)’, passing over pulleys b2. 
Passing upward through each of the slots 

t2 in the plate I is a block K, Figs. 1, 20, and 
21, hung to swing on the pointed standards 
i“. There are six of such blocks K, and as 
they are all identical in construction a de 
scription of one will su?ice for all. On the 
upper end of the block is a horizontally-pro 
jecting arm 7c, in which is secured a piece of 
hardened steel 71:’, with a depression 7&2, form 
ing a bearing-surface for the tempered point 
i7 of the standard 2'“. Extending from the 
side of the bloclc opposite the bearing-arm 7.; 
is a lug k3, on which is a pin 70“, and 705 is a 
weight or weights having a bore ‘therethrough 
in order that it may be slipped on over the 
pin 7;‘. A vertically-adj ustable bearing-point 
70“ (preferably of hardened steel) is secured 
in a lower arm 7a“ of the block K, which arm 
projects horizontally beneath the plate I2. 
.letween the bearing-point k6 and a similar 
point k7 on a bottom piece 708, attached to the 
block K, is a block or hub 7a“), which turns 
freely on a substantially vertical axis. The 
lower arm 709 of the block K is cut away, as 
shown, so that the hub 7010 turns in a recess 
thus formed and supports a lever 7511, which 
is hung on a horizontal axis to the hub 701°. 
The lever 71;“ has openings 7012 near its oppo 
site ends, through which legs L13 on the block 
K freely pass, so that the lever 7011 may turn 
to a limited extent on its horizontal axis RX or 
with the block 71:10 on its vertical axis. That 
end of the lever 7011 which extends out under 
the weight k5 is broadened into projecting 
points or arms 7014 and 7.915. A rubbing-style 
751“ is secured in the arm 7t“, and a cutting 
style 7a" is fastened to the arm 7015, as clearly 
shown in Figs. 20 and 24:, that end of the le 
ver 7011 supporting the styles being slightly 
heavier than the opposite end, so that if left 
free to turn about its horizontal axis the style 
bearing end of the lever It“ would be de 
pressed. A pin 7019 ?ts loosely in the arm 7t" 
and has a small weight M0 on its upper screw 
threaded end, the pin 7019 extending down 
through the arm k9 and bearing on that end 
of the lever 7r.“ opposite the styles. The mass 
of the weight 7020 is sufficient to overbalance 
the lever 7r“; but by adjusting the weightk20 
on the pin 739 it may be caused to bear upon 
that end of the lever 7011 opposite the styles 
until the lever becomes horizontal, at which 
point the Weight 7620 is taken by the upper 
fac'e of the arm k9 of the block K. By this 
means the lever It‘ 11is held yieldingly in a hori 

crease 

zontal position, while the end bearing the rub 
bing and cutting styles is left free to move so 
as to accurately follow the record-groove in 
the master-record or respond to inequalities 
in the tablets. 
Referring now to Fig. 20, the lever Luis so 

proportioned and the rubbing and cutting 
styles so positioned thereon that the styles 
each come in contact with their respective tab 
lets at the point Where a line drawn through 
the vertical axis of the lever 7011 is tangent to 
the tablet, the result being that the vibra 
tions of both the rubbing and the cutting 
styles are substantially on radial lines of 
their respective cylinders, which is the direc 
tion along which said vibrations should oc 
cur for the production of the best results. 
By reason of the pendulum-like action of the 
block K the styles automatically ?nd their 
proper position and are held to their work by 
the weight 705, the mass of which is adjusted 
to a nicety to the end that it may yield sul? 
ciently to allow the styles to conform to irregu 
larities in the contour of the tablets and at 
the same time effectively prevent the styles 
from leaving the surfaces of the tablets. By 
thus mounting the style supporting and con 
trolling lever so that it is free to turn about 
a universal joint and holding it to its work 
by the action of gravity I give to it all the 
sensitiveness and accuracy, when acting in 
conjunction with vertically-disposed tablets, 
that the well-known “?oating” or “gravity” 
recorders and reprod ucers of the graphophone 
possess when acting to record or reproduce a 
record on a horizontally-disposed tablet. 

In action the carriage bearing the rubbing 
and cutting styles, as described, is placed in 
its lowermost position and is elevated by the 
feed-screw E5 at the same time that the man 
drels are revolved. The result is that the 
records are cut in aspiral line starting at the 
bottom and ending at the top, so that when 
the records are completed the carriage, with 
its transferring-blocks and their supported 
styles, is at the top. In order to remove the 
records, it is necessary that the carriage be 
depressed, and before this is done it is essen 
tial that the styles be shifted so that they 
will not come in contact with the records d ur 
ing the downward movement of the carriage. 
For this purpose a ring I‘3 is mounted on the 
plate I and is preferably of equal diameter 
therewith. This ring I3 bears with its inner 
circumference on loosely-turning rollers i7, 
secured to the plate I in position to center the 
ring I3 thereon. Slots 71B are cut in the ring I3, 
and screw-pins i9 are passed therethrough into 
the plate I, so that the ring I3 has a limited cir 
cular movement upon the plate I. Secured to 
the ring I3 are six spring-arms '61‘), extending in 
ward from the ring to the pendulo us blocks K. 
When the styles are in operation, the inner 
ends of the arms t'lo are adjacent to but not 
quite in contact with that edge of the respec 
tive blocks K which is opposite to the styles, 
(see Figs. 3 and 20,) and by shifting the ring 
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I3 from left to right the spring-arms will si 
multaneously strike upon and swing the pen 
dulous blocks K to the right, and thus throw 
all the rubbing and cutting styles out of con 
tact with their respective tablets. The lower 
ends of the blocks K are shaped as shown in 
Fig. 25, and when the blocks are hanging in 
operative position said lower ends together 
form a nearly-closed regular hexagon; but as 
the movements of the blocks under the action 
of the spring-arms are simultaneous they do 
not in the swinging movement above de 
scribed interfere with each other. The blocks 
being swung aside, the carriage may be low 
ered without danger of injury to the records 
from the styles, and the records being removed 
and new tablets placed on the mandrels the 
styles may be returned to their active posi 
tions by shifting the ring I3 from right to left, 
the weights Z55 promptly throwing the styles in 
contact with their respective tablets. 

In order that the tablets may be readily re 
moved from the mandrels, I provide a means 
whereby they may be raised and, because of 
the slightly-conical form of the mandrels, 
loosened, thereby placing them where they 
may be readily grasped by ‘the lingers and 
lifted from the machine. I provide the block 
F2 with a ?ange fx, and resting upon this 
?ange and turning freely around the block is 
a cam-ring L, having formed in its upper edge 
cam-surfaces Z. There are three such cam 
surfaces shown, each extending from its low 
ermost point to the top of the ring L, where 
they run into ?at surfaces Z2. Normally rest 
ing upon said ?at surfaces is a plate L’, hav 
ing lugs Z3 on its under side and resting in the 
cams Z. The plate L’ is perforated to allow 
vthe lower tubular portions of the columns D 
D’ to pass therethrough,but is otherwise a 
solid plate. (See Fig. 9.) Any suitable han 
dle Z4 is attached to the cam-ring, whereby it 
may be given about a one-third revolution, 
which causes the lugs Z3 to travel up the in 
clines or cams Z and rest upon the ?at sur 
face at the top of the cam-ring, thereby rais 
ing the plate L through a distance equal to 
the rise of the cams Z. Surrounding the base 
of each one of the columns D D’ and resting 
on the bed-plate A is a ring or collar M, Fig. 1, 
dotted lines, and Figs. 2, 3, l5, and 18, whose 

' internal diameter but slightly exceeds the ex 
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ternal diameter of the mandrel on the col 
umns, as clearly shown in Fig. 2. This ring 
M has a horizontally-extending base or ?ange 
m, in the form of a regular hexagon, so propor 
tioned that when the several rings M are in 
place around the columns D D’ the hexago 
nal ?anges m meet and form, in effect,-a com 
plete and continuous ?ooring over all the 
space on the bed-plate between and around 
the columns, as is clearlyindicated in dotted 
lines, Fig. 3. If desired, the ?anges of the 
several rings might be united into one inte 
gral plate and the rings made separate there 
from and allowed to rest loosely thereon. 
Passing loosely through the bed-plate A 

5 

and resting upon the plate Lare a number of 
pins m’, whose length is just suf?cient to 
reach from the top of the plate L when in its 
lowermost position to the top of the bed-plate 
A. These pins m’ are clearly shown in Fig. 
18, where The bed-plate A is omitted for the 
purpose of more clearly illustrating their op-. 
eration and their relative distribution, where 
by when the pins m’ are raised above the bed 
plate, as hereinafter described, they will press 
equally against all the ?anges m of the rings 
M, and thereby lift them evenly and smoothly 
from the bed-plate, as shown in Fig. 9. Re 
ferring now to Figs. 1, 2, and 18 and assum 
ing the parts to be in the position shown in 
Fig. 2, with tablets on the mandrels and the 
cam-ring L shifted to the right, with the plate 
L’ resting upon the ?at surfaces Z2 and the 
lugs Z3 in the lowermost parts of the cams Z, 
it will be seen that the upper edges of the 
rings M are immediately beneath the lower 
ends of the mandrels and that the pins m’ 
rest upon the plate L’, with their ends ?ush‘ 
with the top of the bed-plate A. If now one 
of the handles Z4 be grasped and the cam-ring 
L be shifted to the left, the lugs Z3 will ride 
up the inclines or cams Z, forcing up the plate 
L’, which in turn raises the pins 'm', and 
through them the ?anged rings M, which lat 
ter engage the lower ends of the tablets and 
force them upward. The mandrels are 
slightly tapering toward the top, and the up 
ward movement of the tablets so loosens them‘ 
that they may be readily removed. When 
the cam-ring is given its full throw to the 
left, it will have turned through nearly one 
third of a revolution, and the lugs Z3 will then 
rest upon the ?at surfaces Z2 at the top of the 
cam-ring, thereby securely retaining all the 
parts in their elevated position while the tab 
lets are being renewed, after which the cam 
ring is again shifted to the right preparatory 
to placing other tablets upon the mandrels. 
The carriage supporting the pendulous le 

vers K is guided in its ,up-and~down move 
ments by ears or lugs n, embracing uprights 
N, ?rmly secured on the bed-plate A, and the 
weights bin the hollow standards B are so 
proportioned that their combined mass is just 
sufficient to counterbalance the carriage,with 
all its supported parts, to the end that the 
work of the screw Ein elevating the carriage 
may be reduced to the minimum. A further 
result of this construction is that the carriage‘ 
will remain stationary in any position in 
which it may be placed. 
The parts of the mechanism needing lubri 

cating are very few, and I have provided 
means whereby lubrication may be readily 
accomplished. Referring to Fig. 2, d7 is a 
small hole in column D, extending inward 
from the surface of the column under the ring 
M and then downward till it enters the cham 
ber d3, just inside the wall of the chamber. 
Oil entering this hole 27 at the top passes 
down into the chamber d3 and along the walls 
thereof to dished bottom (is, Where it acts to 
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lubricate the bearing of the shaft E on said 
bottom. A similar means is provided for oil— 
ing all the shafts E’, except the one shown to 
the left of Fig. 2, where it is omitted, because 
in that instance the shaft does not rest upon 
the dished bottom piece that passes there 
through. The lower bearing 6 of the shafts 
E E’ is lubricated through a hole (is in a man 
ner that will be readily understood. 

In order to lubricate the shaft f4 of the 
driving-pulleys f, I pass a small tube 2) down 
through the bed-plate A, which tube regis 
ters with a longitudinal bore 1)’, extending 
from the top of the shaftf“downward in a ver 
tical direction for a short distance and then 
outward to the periphery of the shaft. By 
lifting the rings M the tube 1) may be ?lled 
with oil, which will slowly ?nd its way through 
the bore 1)’ to the bearings of the shaft f‘‘. 

I have shown at T, Fig. 10, a means for 
tightening the belt G, which will be readily 
understood. 

It will be understood that while I have spe 
ci?cally and in detail described the best form 
known to me which my invention may as 
so me, I have done so only that the invention 
might be thoroughly understood and not as 
indicating that the invention is limited to the 
speci?c construction shown, as the generic in 
ventive idea may be embodied in diiferent 
speci?c mechanical forms, and all such are 
meant to be included by the terms of my 
claims. 
Having thus described my invention, I 

claim 
1. In a machine for duplicating sound-rec 

ords the combination, with a tablet having a 
record formed therein and a plurality of tab 
lets for receiving records, of a plurality of 
followers rubbing over the record, and a plu 
rality of cutters each of which is movable 
with one of the followers, and each of which 
is embedded in the surface of one of the blank 
tablets, and mechanism for revolving the tab 
lets and causing the followers to simultane 
ously follow the record and the cutters t0 si 
multaneously trace a spiral line upon the 
blank tablets, whereby a plurality of dupli 
cate sound-records may be simultaneously 
formed from a single master-record, substan 
tially as described. 

2. In a machine for duplicating sound-rec 
ords the combination of a revolving tablet 
having a sound-record therein, with a plural 
ity of revolving blank tablets, a plurality of 
followers rubbing over therecord, a plurality 
of cutters each of which is movable with one 
of the followers and each of which is also em 
bedded in the surface of one of the blank 
tablets, gravity-controlled devices yieldingly 
holding the followers and cutters in contact 
with the respective tablets, and mechanism 
for revolving the tablets and causing the fol 
lowers to simultaneously follow the record 
and the cutters to simultaneously trace a 
spiral line upon the blank tablets, whereby 
a plurality of duplicate sound-records may 
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be simultaneously formed from a single mas~ 
ter-record, substantially as described. 

3. In a machine for duplicating sound-rec 
ords, the combination of a plurality of verti 
cally - disposed revolving mandrels, one of 
which bears a tablet having a sound-record 
formed therein and the others bearing blank. 
tablets with a cutter embedded in the sur 
face of each blank tablet, and a correspond-v 
ing number of followers simultaneously rub 
bing over the record of the record-tablet, the 
cutters being mounted to partake of all the 
movements of the followers, substantially as 
described. 

4. In a machine for duplicating sound-rec 
ords the combination of a plurality of verti 
cally- disposed revolving inandrels, one of 
which bears a tablet having a sound-record 
formed therein and the others bearing blank 
tablets, with a cutter embedded in the sur 
face of each blank tablet, a corresponding 
number of followers simultaneously rubbing 
over the record of the recording~tablet, the 
cutters being mounted to partake of all the 
movements of the followers, and gravity-con 
trolled devices yieldingly holding the follow 
ers and cutters in contact with the respective 
tablets. 

5. The combination with a sound-record 
formed in a vertically-disposed tablet, of a 
vertically-disposed blank tablet, a gravity 
controlled follower rubbing over the sound 
record, a cutter embedded in the surface of 
the blank tablet and movable with the fol 
lower, and means for revolving the tablets 
and causing relative longitudinal movement 
between the tablets on the one hand and the 
cutter and follower on the other hand, sub 
stantially as described. 

6. In a machine for duplicating sound—rec 
ords, the combination of a vertically-disposed 
revolving master-record, and a plurality of 
vertically-disposed revolving blank tablets, 
with a plurality of followers, a plurality of 
cutters each one of which is movable with 
one of the followers, and gravity-controlled 
devices holding the followers and cutters, 
yieldingly in contact with the master-record 
and blank tablets respectively, substantially 
as described. 

7. In a machine for duplicating sound-rec 
ords the combination of a vertically-disposed 
mandrel bearing a master-record, a plurality 
of vertically-disposed mandrels each bearing 
a blank tablet and each independently geared 
to the mandrel bearing the master-record, 
with a vertically'moving carriage bearing a 
plurality of followers and a like number of 
cutters each of which is movable with one of 
the followers, and a plurality of gravity~con~ 
trolled devices each of which holds a single 
follower and its coacting cutter yieldingly in 
contact with the master~record and with one 
of the blank tablets respectively, substan 
tially as described. 

8. In a machine for duplicating sound~rec 
ords, a master-record, a plurality of blank tab 
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lets, and a plurality of pendulous lovers, each 
lever supporting a follower in contact with 
the record and a cutter in contact with one 
of the blank tablets, whereby a plurality of 
duplicate sound-records may be simult-ane-' 
ously form ed from a single master-record,sub 
stantially as described. 

9. In a machine for duplicating sound-rec 
ords a master-record, a plurality of blank tab 
lets, a plurality of pendulous levers, each le 
ver supporting a follower in contact with the 
record and a cutter in contact with one of the 
blank tablets, and means for simultaneously 
throwing all the followers and cutters out of 
contact with the record and tablets, substan 
tially as described. 

10. In a machine for duplicating sound-rec 
ords, a vertically-disposed master-record, a 
plurality of blank tablets, a plurality of pen 
d ulous levers, each lever supporting a follower 
in contact with the record and a cutter in con 
tact with one of the blank tablets, and a ver 
tically- movable carriage supporting said pen 
dulous levers, substantially as described. 

11. In a machine forduplicating sound-rec 
ords, a central, vertically-disposed mandrel, 
a plurality of mand rels surrounding said cen 
tral mandrel and each geared thereto, com 
bined with a screw-shaft, a vertically-movable 
carriage, a lever supported upon said carriage 
and capable of movement about a universal 
joint, a follower and a cutter each attached 
to said lever, and nut-sections connecting said 
carriage to said screw-shaft, substantially as 
described. 

12. In a machine for duplicating sound-rec 
1 ords, a vertically-disposed mandrel carrying 
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a sound-record, a plurality of verticallyadis 
posed mandrels each having a blank tablet, 
a vertically-movable, counterpoised carriage 
supporting a plurality of followers in contactv 
‘with the record, a plurality of cutters each 
movable with a follower and each in contact 
with a blank tablet, and means for revolving 
all the mandrels and giving translatory mo 
tion to the carriage, substantially as described. 

13. In a machine for duplicating sound-rec 
ords, a vertically-disposed pendulous lever, 
a follower connected by a universal joint 
thereto, and a cutter movable with said fol 
lower, substantially as described. 

14:. In a machine for duplicating sound-rec 
ords, a pendulous lever, a block attached 

thereto and turning on a vertical axis, a lever 
supported by said block to turn on a hori 
zontal axis, and a follower and cutter con 
nected to said last-mentioned lever, substan 
tially as described. 

15. In a machine for duplicating soundproo 
ords, a bed-plate, suitable supports therefor, 
vertically-disposed columns mounted in open 
ings so as to project above and below said 
bed-plate, shafts taking bearing in said col 
umns and projecting therefrom above and 
below, mandrels secured to the upper ends 
of said shafts and gears to the lower ends 
thereof, and means connecting all the gears 
to a common source of power, whereby the 
mandrels are all simultaneously revolved, 
substantially as described. 

16. The combination of a plurality of shaft 
supporting columns mounted on a bed-plate 
with a centering and steadying block sup 
ported by said columns, substantially as de 
scribed. 

17. The combination of a plurality of man 
drels for carrying record-tablets, a series of 
rings or collars capable of longitudinal move 
ment along said mandrels, a cam-ring, and 
devices interposed between the same and said 
rings or collars, whereby the turning of the 
cam-ring will produce the longitudinal move 
ment of the rings or collars, substantially as 
described. 

18. In a machine for duplicating sound-rec 
ords, a plurality of mandrels supporting a 
sound-record and a plurality of blank tablets, 
a plurality of pendulous levers supporting 
a plurality of followers in contact with the 
sound-record and a plurality of cutters one 
in contact with each blank tablet, a plurality 
of arms one in proximity to each pendulous 
lever, and an adjustable support common to 
all the arms, whereby said arms maybe 
thrown into contact with the pendulous le 
vers and swing the same so as to carry the 
followers and cutters out of contact with the 
record and blank tablets, substantially as de 
scribed. 

In testimony whereof I have signed this 
speci?cation in the presence of two subscrib 
ing witnesses. 

CHARLES SUMNER TAINTER. 
Witnesses: 

E. T. RooKwooD, 
WM. R. MILLER. 
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