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so adjusted as to cause the receiver of the sys 

effective action for the needs of the user 
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To all whom, it may concern: 
Beit known that I, CHARLEs W. HARPER, 
citizen of the United States, and a resident 

of Malden, in the county of Middlesex and 
State of Massachusetts, have invented new and useful improvements in Batteriés, of 
which the following is a specification. 
My invention is a portable telephone sys 

tem particularly adapted to be carried and 
used by deaf persons. 
Systems of the class referred to comprise a 

single battery-circuit, in which are arranged a 
transmitter, a receiver, and a battery. 

In an application filed by me September 
12, 1902, SE No. 23,060, I have shown 
and described a transmitter particularly 
adapted for use in a portable telephone sys 
tem for deaf personsin which the transmitter 
is so constructed that its action can be regu 
lated to accord with the necessities of the in 
dividual by whom it is to be used. As is ob 
vious, different degrees of deafness and differ 
ences of organic disease may require different 
degrees of loudness suited to the needs of the 
particular individual who uses the system. 
The transmitter referred to is arranged to be 

tem to operate with a degree of loudness suit 
ed to the needs of the particular individual, 
and, as pointed out in said application, an in 
crease in the loudness or volume of sound at 
the receiver is not accomplished without de 
tracting slightly from distinctness of articu 
lation. The adjustment of the said trans 
mitter was designed to give variations in the 
action of the transmitter, so that the most 

might be achieved--that is to say, such an 
adjustment is given as gave the desired vol 
ume of sound with the maximum clearness 

It will be obvious that in considering the 
volume of sound produced in a telephone sys 
tem two factors enter in-first, the instru 
mentalities (transmitter, &c.) by means of 
which the variation in the current is pro 
duced, and, second, the strength of that cur 
rent. - 

My prior application provided for adjust 
ment of the first factor, and so long as the 
second factor remained constant, the adjust ment was right. In practice, however, it 
was found that the current from the battery 
was of a constantly-decreasing strength, ne 
cessitating more or less frequent changes of 

for this change in current strength. In my 
present application I have arranged adjust 
ing means by which the current strength may 
be kept practically constant by the most sim 
ple adjusting means, so that the delicate and 
careful adjustment which is required in han 
dling the transmitter is dispensed with and 
Ordinary persons can keep the system in its 
most fully efficient condition. To accom 
plish this end, I employ a rheostat or other 
equivalent variable-resistance device in the 
telephone-circuit, by which the resistance in 
the line may be varied according to the 
strength of the battery used and to the par 
ticular adjustment of the transmitter and re 
ceiver, and at the outset when the battery is 
at full strength. I make the necessary adjust 
ment of the transmitter to give the desired 
results to the user of the system with a con 
siderable portion of the resistance of the 
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rheostat thrown into the circuit, so that as 
the battery decreases in strength resistance 
may be withdrawn and the effect of current 
strength will remain practically constant, re 
quiring, therefore, no change in adjustment 
at the transmitter. A. . 
A further object of my invention is to pro 

vide a compact and convenient pocket-bat 
tery of improved construction, the novel fea 
tures of which are hereinafter pointed out, to 
gether with other features of my invention. 

In the accompanying drawings, Figure 1 is 
a diagrammatic view of my improved tele 
phone system. Fig. 2 is an elevation of the 
pocket-battery hereinafter described. Fig. 
3 is plan view of the pocket-battery shown 
in Fig. 2. 
Seii of the pocket-battery shown in Fig. 2. 
Fig. 5 is an elevation of one end wall of the 
box hereinafter referred to. Fig. 6 is a bot 
tom plan view of the end wall shown in Fig. 
5. Fig. 7 is a detail hereinafter described. Having reference to the drawings, A rep 
resents a box which is flanged or flared at one 
end, as at a, to engage an inturned rim a', 
provided on a removable cover a”. Cover a 

Fig. 4 is a central longitudinal 
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can be slid on or of the flanged or flared ead 
of the box A to permit battery-cells B to be 
placed within said box or removed there 
on. At its upper end box A is made with 

an inturned flange a, against which is seated 
an end walla, of hard rubber or the like, held 
in place mainly by the frictional e.g. enent 
of its periphery with the interior of the box 
A, into which it is forced from the opposite 

adjustment in the transmitter to compensate end. In the end wall a are embedded the 
r 
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C. 

sleeve (t". 

4.3-i 

ends of two sleeves (t” and (t", made, respec 
tively, with heads or langes a? and (t. On 
these two sleeves (and ('is mounted a plate 
(t", als) of hard rubber or the like, said plate 
(1" being fastened in place by a nut al", 
screw cil () into the threaded ent of the sleeve 
(". The Wali (t' and plate (t" are held sepa 
C: & ( by two ()sses (t", which constitute the 
stalk or body of a spool, of which wall (' 
firins one lange thereof and plate a the 
() the i lange thereof. On the bosses at is : 
wincling (t', one cind of which is connected 
With a contact (, herein shown as a screw 
1)}ountel in a boss (t' provided on plate a ". 
\t intervals throughout its length the wind 
ig (tis ('callected with a series of fixed con 
acts (, inclunted in wall a' and arranged 

in the path of an arm (t". The arn at is piv 
() tally roll ited upon a screw (t, fastened to 
the lange (t’ of sleeve (t”. 
One electrole of battery B has fastened to 

it a spring-co)) tact d', which presses against 
contact (t", and the other electrode of bat 
tery 3 his fastched to it, a similar spring-con 
tact (t", which presses against the end of 
The sleeves (t and a constitute sockets for 

pilgs u and (t", which are the terminals of the telephone-line. The core of the magnet 
forting part of the receiver R is, as usual, 
poilized, and in Order to insure the terminal 
lugs (t” and (t" being placed in their proper 

sleeyes the internal diameter of sleeve a is 
inade less that the internal diameter of 
sleeve.a". Terminal plug at is made of a di 
stineter to fit sleeve a”, while the other ter 
minal plug a' is of larger diameter to fit, 
sleeve (t". By this construction it is made 
impossible to connect the terminals of the 
line improperly with the sleeves a and a' in 
which case the current passing through the 
windings of receiver R would be opposed to 
the polarity of the core of the magnet of re 
( (liver R. 

in telephone systeins of this class the trans 
initter T and receiver R are adjusted to suit 
the particular degree of deafness of the per 
son who is is use the system, and for best re 
sults the battery-current on the line X should 
be proportioned to the particular adjustment 
of the transmittei' and receiver. Otherwise the 
operation of the instrument, will be defective 
that is, if the current is either too great or 
io () little for a particular adjustment of the 
transmitter aid receiver then the operations 
of those inst tunnents will be defective and the 
sounds produced at the receiver will be in 
(listinct, and feeble or else interspersed with 
objectionable crackling or boiling sounds. 
By properly positioning the airina", how 

ever, the current on the line can be regulated 
i (, : (cord with the adjustment of the trans 
initter and receiver, and as the battery de 
("reases in stringth through use the current 
can ipe Lilaintailel substantially uniforni for 
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a greater length of title than has heretofore 
been possible. illeretofore, so far as I am 
aware, no uneans such as the rheostat which I 
c imploy has been provided in telephone sys 
tems by which the current on the line could 
not only be regulated at will to suit the par 
ticular adjustment of the tians initter and 
receiver, which lecessarily varies greatly 
with different individuals, but also by which 
the current can be regulated at will to coin 
pensate for weakening of the battery through 
SG. 

When battery B is exhausted, cover (t. 
slid off from the end of box A and the battery 
removed for the purpose of substituting a 
fresh one. While battery B is in place with 
in box A, it is pressed by the spring-contacts 
(t' and (t" against the cover (t" and serves to 
hold the latter in place. Also these spring 
contacts a' and (t" serve to hold the battery 
from noving about. 
The pocket-battery above described is ex 

'eedingly compact and convenient, as well as 
particularly adapted for a telephone system 
of this character. All of the parts except 
the arm (1 are inclosed and shielded by the 
box A, and the end wall (t' in the form of a 
spool not only carries the windings of the 
rheostat, but the sleeves and all of the con 
tacts, and these parts can be assembled on 
said wall a before the latter is placed in po 
sitioi. - 

noved at any time for the purpose of repair 
or adjustment of the parts carried by it. 

It will now be clear that in my improved 
pocket-battery two contacts, herein shown as 
consisting of the screw a' and the inner end 
of sleeve a', are provided upoll the interior of 
the box within which the battery B is piaced, 
and these two contacts are connected with 
the two electrodes of the attery; also, that 
end a' of the box is in the forni of a spool 
upon which the winding (t' is mounted, also 
upon the interior of the box, it therefore be 
ing protected, so that it call ot, accidentially 
be disconnected from the fixed conti)cts a 
or the contact a'. 
What I claim is 
1. As a new article of nanufacture a box 

for pocket-batteries having a pair of contacts 
upon the interior there of to connect with the 
electrodes of a battery, One of said contacts 
being connected with a sleeve adapted to re 
ceive one terminal plug of a circuit; a nun 
ber of resistance-coils mounted on said box : 
and connected with the other of said contacts; 
a number of fixed contacts also ninted on 
said box, each connected with one of said 
coils; a movable contact coöperatively ar 
ranged with relation to the fixed contacts, 
and a sleeve connected with said Inovable 
contact adapted to receive the other terminal 
plug of said circuit. 

2. As a new article of nanufacture a box 
for pocket-batteries comprising a pair of coil 

Moreover, this end wall can be re 
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with the electrodes of a battery, one of said 
contacts being connected with a sleeve adapt 
ed to receive a terminal plug of one size; a 
number of resistance-coils mounted on said 
Box and connected with the other of said con 
tacts; a number of fixed contacts also mount 
ed on said box, each connected with one of 
said coils; a movable contact coöperatively 
arranged with relation to the fixed contacts, 
and a sleeve connected with said movable 
contact adapted to-receive a terminal plug of 
another size. 

3. As a new article of manufacture a box 
for pocket-batteries comprising an end wall 
of insulating material, a pair of contacts upon 
the inner side of said wall to connect with the 

2 O. 

of a circuit; a 
mounted upon the inner side of said wall and 
connected with the other of said contacts; a 

electrodes of a battery, one of said contacts 
being a sleeve embedded in said wall and 
adapted to receive one of the terminal plugs 

number of resistance-coils 

number of fixed contacts upon the outer side 
of said wali, each connected with one of said 
coils, a movable contact upon the outer side 
of said wali and coöperatively arranged with 
relation to the fixed contact, and a sleeve 
embedded in said wall and connected with 
said movable contact adapted to receive the 
other terminal of said circuit. 

4. As a new article of manufacture a box 
for pocket-batteries comprising a tubular 
body portion; adapted to receive a battery 
within it; a removable cover for closing one 
end of said body; a fixed wall of insulating 
material closing the other end of the body; a 
pair of contacts upon the inner side of the 
fixed wall adapted to connect with the elec 
trodes of the battery, one of said contacts be 
ing a sleeve embedded in said wall and adapt 
ed to receive one of the terminal plugs of a 

tacts upon the interior thereof to connect circuit; a number of resistance-coils mounted 
upon the inner side of the fixed wall and con 
nected with the other of said contacts; a num 
ber offixed contacts upon the outer side of the 
fixed wall, each connected with one of said 
coils, a movable contact upon the outer side 
of the fixed wall coöperatively arranged with 
relation to the fixed contacts, and a sleeveem 
bedded in the fixed wall and connected with 
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said movable contact adapted to receive the 
other terminal plug of said circuit. 

5. As a new article of manufacture a 
pocket-battery made up of a box comprising 
a tubular body portion; a removable cover 
for closing one end of said body; a fixed wall 
of insulating material, closing the other end 
of said body; a pair of contacts upon the in 
ner side of the fixed wall, one of said contacts 
being a sleeve embedded in said wall and 
adapted to receive one of the terminal plugs 
of a circuit; a number of resistance-coils 
mounted upon the inner side of the fixed wall 
and connected with the other of said con 
tacts; a number of fixed contacts upon the 
outer side of the fixed wall, each connected 
with one of said coils; a movable contact 
upon the outer side of the fixed wall coöper 
atively, arranged with relation to the fixed 
contacts; a sleeve embedded in the fixed wall 
and connected with said movable contact adapted to receive the other terminal plug of 
said circuit, and a battery within said box 
having its electrodes terminating in spring 
contacts to engs the pair of contacts upon 
the inner side of the fixed wall. 

Signed by me at Boston, Massachusetts, 
this 4th day of March, 1904. 

CHARLES. W. HARPER. 
Witnesses: 

ARTHUR. F. RANDALL, 
. JosEPH. T. BRENNAN, 
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