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UNITED STATES PATENT OFFICE. 
FRANK L. CAPPS, OF BRIDGEPORT, CONNECTICUT, ASSIGNOR TO AMERICAN GRAPHO 

PHONE COMPANY, OF BRIDGEPORT, conNECTICUT, A coRPORATION of west 
WIRGINA, TALKING-MACHINE. 

129,398. Specification of Letters Patent. Pafented Jan. 14, 1919. 

Application filed July 1, 1915. Serial No. 37,550. 

To all whom it may oncern: 
Be it known that I, FRANK I. CAPPs, a 

citizen of the United States of Almerica, and 
resident of Bridgeport, Connecticut, lave 
invented a new and useful Inprovement in 
Talking-Machines, which invention is fully 
set forth in the following specification. 
This invention relates especially to the 

tne-arm the amplifier and the connecting 
arts which form the tone-passage, together 

with the supporting elements therefor. 
One object of the invention is to provide 

a sheet metal construction which can be 
cheaply manufactured and which is supe 
rior to earlier constructions in acoustic qualit 
ties, simplicity, lightness and beauty. Al 
other object of the invention is to provide 
an improved universal joint between the 
tone-arm and the tone-tube. 
The invention can be emlodied in any of 

a number of ways, and in the accompany 
ing drawings, for the sake of illustration, I 
have shown two embodiments. It will be 
understood, however, that the invention is 
not limited to the exact constructions shown 
as other constructions can embody the invon 
tion as defined in the claims appended to 
this specification. 
Of the drawings, 
Figure 1 is a fragmentary side view of a 

graphophone of the horn type embodying, 
the invention, certain parts being broken 
away for the sake of clearness of illustra 
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tion; Fig. 2 is a detail perspective view of the 
tone-arm: Fig. 8 is a plan view of the combined tone 
tube and bracket; 

Fig. 4 is a rear elevation of the combined 
tone-tube and bracket; 

Fig. 5 is a fragmentary vertical sectional 
view of the combined tone-tube and bracket 
and also shows the universal joint between 
the tone-tube and the tone-arm : 

Fig. 6 is a plan view of the tone-tube 
elbow which connects with the horn: 

Fig. 7 is a vertical sectional view showing 
parts of a graphophone of the "hornless” 
type embodying the invention; 
F. 8 is a perspective view of the com 

bined tone-tube and bracket shown in Fig. 7 : 
Fig. 9 is a view partly in section showing 

the tone-arm of the construction shown in 
Figs. 7 and 8. Referring to the drawings, 1 represents 

the main frame or case in which are post 
tioned the motor, the governor and the other 
usual parts, 2 is the rotary record table and 
3 is a record supported thereon. 4 repre 
sents the reproducer which may be of any 
usual or preferred form. The reproducer is 
suitably connected through a reproducing 
elbow 5 with a tone-arm 6 provided with an 
elbow 7. So far as some of the features 
of the invention are concerned, the tone-arm 
and elbows may be formed in any of the 
well known ways, but I prefer, however, to 
provide a tone-arm and elbows of an in 
proved and novel construction. The main 
part 6 of the tone-arm is formed of two 
initially separate pieces of sheet metal 
which after being cut to proper shape, are 
suitably pressed and bent to form two half 
tubes. These two half tubes are joined along their longitudinal edges preferably 
by means of brazing or soldering. In the 
drawings the line 6' indicates one of the two joints, but it will benderstood that in the 
finished product the two parts may be so 
licely joined as to make the line of joining 
invisible, especially after one of the usual 
finish processes has been employed. The el 
hows 5 and 7 are also each formed of two 
initially separate pieces of sheet metal 
lessed into the proper shape and afterward 

joined in the way already described. Pref 
('ably, the tubular part 6 is formed with an 
enlarged or flanged section 8 at its smaller 
end to receive the elbow 5 which can be so 
cured in place in any suitable manner, as for 
& it a instance, brizing. Preferably the section 6 
and the elbow 7 are joined by means of a 
ring 9 which can be brazed or otherwise se 
cured in position. Preferably, as shown in 
Fig. 2, the plane of joining of the two parts 
of the ellow 5 is at right angles to the plane 
of joining of the two parts of the section 6 
in order that the joints will not register with 
each other longitudinally. In this way 
added strength is secured. 
The elbow is provided at its end with a 

spherical section 10. Projecting from this 
spherical section are two oppositely posi 
tioned trunnions 11-11 which, for reasons 
that will presently appear, are preferably 
the end parts of a pin 12 which extends from 
one side of the splerical section to the other. 
Preferably, for reasons to be hereinafter 
stated, the trunnions (and the entire pin 
when used) are located eccentrically of the 
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spliere and on the side thereof toward the 
main portion of the elbow. 
For contecting the tone-arm with the all 

plifier and also for supporting the tone-arin 
(and sometimes the amplifier), I provide a 
combined tone-tube and bracket which is 
mounted upon the case 1. The tone-tube is 
connected with the amplifier by means of a 
suitable elbow which can be constructed ac 
cording to preference either separately from 
the tone-tibc or integrally there with In 
Figs. 1, 3, 4 and 5 I have shown a combined 
tone-tube and bracket 13 of the sort adapted 
for a graphophone of the horn type, the 
tone-tube and bracket in this case serving 
to support the horn as well as the tone-arm. 
In this embodiment of the invention the 
combined tone-tube and bracket has a tube 
portion, 14 and a bracket portion 15 formed 
integrally of two lies of sheet metal which 
are cut to suitable shape, and are then 
pressed and bent to form the two halves of 
the coupleted device, Then these two halves 
are joined by brazing or soldering in the 
way already described in connection with 
the tone-arm. The plane of joining is indi 
cated by 13 in Figs. 3 and 4. The bracket 
part 15 extends downward and inward and 
is provided at its lower inner end with a 
flange 16 which is Frey constructed as a separate piece of metal and is brazed to 
the two pieces of metal forming the main 
body part of the tone-tube and bracket, said flange being provided with a plurality of 
hgles 17-1 adapted to receive screws 18 to 
secure the bracket and tone-tube to the case. 
The tone-tube part 14 of the combined 

device 13 connects at one end (in this case 
the upper end) with the tone-tube elbow, 
which in this construction is formed sepa 
rately. The elbow is indicated by 19, and, 
as clearly shown in Fig. 6, is formed of two 
pieces of sheet metal which are bent and 
united in the way already described in Qon 
nection with the other parts. The lower end 
of the "elbow fits over the upper end of the 
tube portion 14 of the combined device 13 
so as to be rotatable thereon, and may en 
gage an annular rib 20 formed on the tube 
Eis 14. The two parts of the elbow have pressed into them prior to being joined 
parts of screw threads which, upon the unit ing of the two pieces, register, with each 
other to form a complete series of threads 
as indicated at 21. . . . . " . . 

22, represents the horn or aunplifier pro 
vided at its lower end with a threaded pur 
tion adapted to be st'rewed into the threaded 
portion of the elbow. 19. It will be observed 
that the horn 22 is supported by means of 
the elbow and the combined tone-tube and 
bracket 18. . . . - 
At the end of the tube portion 14 of the 

combined device sigpposite to the tone-tube elbow (in this case the lower end) there 

constituting a cantaliver spring, 
ably the spring is convex on the side engag 
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are formed two opposite circumferentially 
extending open slots 23. The spherical sec 
tion 10 of the tone-arm elbow already de 
scribed is of such a size as to extend into 
and closely fit the lower part of the tibe 
portion 14. The trunnions, 11-11 before 
referred to extend into the open slots 23 
and serve to support the tone-arm in its proper position. 
nions is eccentric of the spherical section, 
the said section is supported with its circle. 
of tube contact above the said open slots 23, 
thus maintaining a completely closed tone 
passage and preventing the est'ape of sound. 
To prevent sound vibrations being formed 
in the hollow bracket part 15, and making 
disagreeable echoes, I insert at the upper 
end of the bracket part a plug 24 of felt 
or other equivalent laterial. The slots 23 
are properly positionel and are sufficiently 
long to perinit the tone-ari) to swing hori 
Zontally and enable the reproccer to follow 
the record. The tone-air (; swing ver 
tically either when following irregular 
record or when nanually lifted, le sail 
trunnions 11-11 serving as pivots. It will 
be understood that these pivot trunnions 
must slide horizontally in the slots as the 
tone-arm is raised or lowered in order to 
permit the spherical section to swing about 
its true geometrical center, 

In order to prevent any noise caused by 
looseness and resulting vibration at the joint, 
I provide a spring 25 which, in the pre 
ferred embodiment is secured to the tone 
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O 
tube at one end and which presses laterally 
against a pin 12 at its other end, thereby 

Prefer 

ing the pin 12 so as to offer little or no 
opposition to the movement of the tone-arm. 
This spring also, preferably, is secured to 
the wall of the tone-tube by hueans of a 
rivet having a large head 25° at its inner 
end. As clearly indicated in Fig. 5 this 
head serves as a stop to engage the edge of 

105 

11) 
the spherical section 10 and limit the down 
ward movement of the tone-arm when its 
free end is not supported by the record. 
In Figs. 7 and 8 I have shown the inven 

tion embodied in a graphophone of the so 15 

called “hornless' type. The tone-arm 6 
with its elbow 7 is or may be the sanie as 
already described, except that the elbow 
turns downward instead of Upward. Repe tition of the full description is unnecessary. 
13" represents the combined tone-tube and 

'120 

bracket, it being possible in this construction 
to combine the bracket part 15 with thits' 
tone-tube elbow. The bracket part 15" ex- 125 
pands toward its lower inner end wher'e' it ' - 

communicates with, an amplifier 26 inside the 
case. The blacket part is provided with a 
flange 16" similar to the flange 16 already described and similarly connected, 130 
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As are:his sister, the lowe' liraiket part. 
15" in this t'ui strai'i is "?istitutes the tone 
tube (iii, Y, i li is for it: it 'tially with 
the tone-tail: it i i". At the end of the 
to inc-alik if p site to the eihow (in this 
case the life' east there is connected the 
toe-art and tole-art tility, the 'instruc 
tion in this 'espe?t (ii g siliilar to that 
already described, excit int it is inverted. 
In this construction ti riv et and the spring 
should be connected it i e i i" tile at the 
side frola which i?: it it: an extends (in 
stead of fit a te posite side) it order 
that the lead of the livet inity properly act. 
as a stely in the vs ty, it: 'it fore described. 
What is claimed is: 
1. In a graphophone, the combination 

with a reproducer and a tone-tube, of a tone 
arm and a tepi'oile:'k' clbow interposed be 
tween the refroiluce' aid the tone-tube and cach collaprising initially separate pressed 
sheet metal parts joined along longitudii Lal 
edges, the joints in said ariil and elbow 
being out of a linelinent. 

2. In a graph shoi.e., the coin bination 
with a totle-art aid at all fier, of a con 
bined tone-tie and bracket, said bracket ex 
tending laterally fron and supporting suit 
tone-tube, said. 'olinitiel tone-tube and 
backet being infertised lus-tween said tone 
arian and a lifier and couiprising initially 
separate pressed sheet (tal parts bi'azed 
together a leg longitutiial edges. 

3. In a griticiplone, the colubination 
with a totle-tie aii at a plifier screw 
threaded at its sisall' end of a tone-tube 
elbow fried witli screw threads to engage 
the screw threats at the airlifier and con 
prising initially separate pressed sheet lietal arts joined ailing longitudinal edges. 

4. In a graphophone, the combination 
with a tie-air and all ailifier, of a conn 
bined tone-title and bracket and a horn e 
low, said bracket extending later:lly fron 
and supporting sail tile-tube aid elboys' 
and sail tone-fibe and elbow connecting aid 
E. said tone-aru and amplifier, the 

said combined tone-tube and backet and the 
said ellow teach 'omprising initially separate 
ressel sheet metal parts joined along longi 

tudilla edges, 
5. in a graplophone, the combination 

witl a toile-art at an amplifier screw 
threaded at its snailer end, of a combined 
to 11e-tile anti brackef aid a horn elbow 
collecting and storting said tone-air 
an amplifier, the said combined tone-tube 
and bracket and the said elbow each coni 
prising initially separate pressed sheet metal 
parts joined along longitudinal edges, and 
the sail elbow having screw-threads pressed 
the l'i to to engage the screw-threads of the 
a lifier. 

t5. In a raph phile, the 'oubination 
with a case, a toile-arm ind an amplifier, of 

a 'onbined tone-tube and hracket having a 
title portion between the tone-arm and the 
a lilier ant having a hollow bracket po1'- 
till coinected with the tube portion, and a 
closure for the opening between the said 
tube and bracket portions. 

7. In a graphophone, the combination 
with a case, a tone-alia and an amplifier, of 
a cum lied tea-tube and bracket of pressed 
sheet lefai, sail coined tone-tube and 
tracket laving a tube portion between 
the tone-arji aid the apifier and a hollow 
bracket crtion tonnected with the tube por 
tion. and a closure for the opening between 
the said tube and tracket portions. 

8. In a graphophone, the combination 
with a case, a tone-aru and an amplifier, of 
a combined tone-tube and bracket having a 
tube portion between the tone-arm and the ainplifier and laving a hollow bracket pot 
tion connected with the tube portion, and a 
felt plug in the opening between the said 
tube and bracket portidis. 

9. The colubination in a graphoplone, of 
a tone-tube, a tone-arm having an end posi 
tioned within and closely fitting the tone 
tube, pivot means maintaining said arm and 
tube in operative relation, and a spring act 
ing laterally on said end of the tone-an to 
prevent vibration. 

10. The combination in a graphophone, 
of a toire-tube. a tole-art having an end o 
sitioned within and closely fitting the tone 
tube, it of leans maintaining said aru and 
tube in operative relation, and a spring 
within said arm and tube and acting later. 
ally on the aforesaid end of the tone-art to 
prevent vibration. 

11. The combination in a graphophone, of 
a tone-tube, a tone-arm having an end posi 
tioned within and closely fitting the tone 
tube, said tone-arm being movable relatively 
to said tone-tube about a vertical axis to foi 
low the groove of a record-tablet, a horizo 
tal pivot pin maintaining said arm and 
tube in operative relation, and a spring act 
ing laterally on said pin to prevent vibra 
tion. 

12, The combination in a graphophone, of 
a tone-tube, a tone-arm having an end posi 
tioned within and closely fitting the tone. 
tube, one of said in embers having oppositely disposed circumferentially extending slots 
near one flat positely positioned trun 
nions carried is the other of said members 
and FE into said slots, and a spring acting laterally on said end of the tone-arm 
to prevent vibratio. 

13. The colubination in a graphophone, of 
a tone-tube, a tone-arm having a spherical 
section positioned within and closely fitting 
the said tone-tube, aid horizontal pivot 
means maintaining said arm and tube in 
operative relatio; ... the axis of said pivot be 
ing so located eccentrically of the spherical 
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section as to position the said section with 
its circle of tube contact beyond said axis, 

14. The combination in a graphophone, of 
a tone-tube, a tone-arm provided with a 
spherical end section positioned within and 
closely fitting the tone-tube, one, of said members having oppositely disposed circun 
ferentially extending slots near one end, and 
oppositely positioned trunnions carried by 
the other of said members and projecting 
into the slots, the axis of the said trunnions 
being so located eccentrically of the spherical 
section as to position the said section with 
its circle of tube contact beyond the said 
slots. 

15. The combination in a graphophone, 
of a tone-tube having oppositely disposed 
circumferentially extending slots near one 
end, a tone-arm provided with a spherical 
section positioned within and closely fittin 
the tone-tube, and oppositely positione 
trunnions carried by the spherical section 
and projecting into the slots, the axis of 
the said trunnions being so located eccen 
trically of the spherical section as to posi 
tion the said section with its circle of tube 
contact beyond the said slots. 

16. The combination in a graphophone, of 
a tone-tube having oppositely SE cir 
cumferentially ERCSE near one end, 
a tone-arm provided with a spherical sec 
tion positioned within and closely fitting 
the tone-tube, oppositely positioned trun 
nions carried by the spherical section and 
projecting into the slots, and a spring act 
ing laterally on the splierical section to pre 
vent vibration. 

17. The combination in a graphophone, 
of a tone-tube having oppositely disposed 
circumferentially extending slots near one 
end, a tone-arm provided with a spherical 
section positioned within and closely fitting 
the tone-tube, oppositely positioned trun 
nions carried by the She Section and 
projecting into the slots, the axis of the said 
trunnions being so located eccentrically of 
the spherical section as to position the said 
section with its circle of tube contact be 
yond the said slots, and a spring acting 
laterally on the spherical section to prevent 
vibration. - 

18. The combination in a graphophone, 
of a tone-tubehaving oppositely disposed 
circumferentially extending slots near one 
end, a tone-arm provided with a spherical 

Section positioned within and closely fitting 
the tone-tube, a pin extending through the 
spherical section and terminating in trun 
nions projecting into the slots, and a spring 
unounted on the tone-tube and pressing lat 
erally against the pin to prevent vibration. 

19. The colubination in a graphophone, 
of a tone-tube having oppositely disposed 
circumferentially extending slots near one 

60 

end, a tone-turn provided with a spherical 65 
section positioned within and closely fitting 
the tone-tub, a pin extending through the 
spherical section and terminating ill trun 
nions projecting into the slots, the said pin 
being so located eccentically of the 
spherical section as to position the said sec 
tion with its circle of tube contact beyond 
the said slots, and a spring nuounted on the 
tone-tube and pressing laterally against the 
pin to prevent vibration. 

2O. E. combination in a graphophone, 
of a tone-tube having oppositely disposed 
circumferentially extending slots near one 
end, a tone-arm provided with a spherical 
section positioned within ad closely fitting 
the tone-tube, a pin extending through the 
spherical section and terminating, in trun 
nions projecting into the slots, and a canta 
liver spring mounted on the tone-tube and 
pressing against the pin to prevent vibra 
tion, the said spring being convex on the 
side engaging the pill to permit the pin to 
move freely with the tone-arm. 

21. The combination in a graphophone, 
of a tone-tube having oppositely disposed 
circumferentially extending slots near one 
end, a tone-arm provided with a spherical 
section positioned within and closely fitting 
the tone-tube, a pin extending through the 
spherical section and terminating in trun 
nions projecting into the slots, a cantaliver 
spring pressing laterally against the pin 
to prevent vibration, and a rivet for con 
necting the spring to the tone-tube having 
a head positioned to be engaged by the edge 100 
of the spherical section to limit downward 
movement of the tone-arra. 

In testimony whereof I have signed this 
specification in the presence of two sub 
scribing witnessés. 

FRANK . CAPPS. 
Witnesses: 

R. H. ARNAULT, 
P. J. LUNNY. 
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