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S To all w?wm Li TNAY CONCETTL:

‘Be it known that I, EDWARD M. HARRISON _-
a citizen of the Umted States, residing at | 1"011;'
Smith, in the county of Sebastian ﬂnd State

of Arke,nsas, have invented certain new and

useful Improvements in Electric Telephony,

of which the following is a specification.

This invention reletes to an electric tele-"

phone in which are utilized the well-known

BN

galvanic current of 1786 and Faraday’s in-

",(‘hlced current of 1337 by means of my im-

proved phonetictransmitter, my phonetic mo-
" tor or receiver, my improved swi

teh device or
tails of con-

battery cut-out, and certain de

struction, as will be herelnafter fully de-

seribed.
The object of my 1nve11t1011 is to make the

_telephone-case as stmng, compact, durable,
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- form an operative combination, as heremaf—_

and easy of access to its interior as possible;
to improve the Reis and Hugh’s phonetic
transmitter by providing a diap_hmgm of a

new and improved shape and a separate

frame supporting the pendent electrodes and
said diaphragm independent of each other, so
as to facilitate the instantaneous v1brat1ous
of the diaphragm, thereby leaving the ex-
treme ends and edges of said diaphragm free
to vibrate; also to reduce the resistance of
the flow of the galvanic current through the
phonetic transmitter to the minimum; to pro-
vide an improved Faradic electric generator

or induction-coil; to provide a new and im-
proved electro-phonetic motor or receiver; to
provide an improved cut-out or switeh, and

certain details of construction for cennectmcr
my electrical devices one with the other to

| te1 described.
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The matter constituting my invention mll
be defined in the claims.
- I will now particalarly deseribe m y im-
provements in the telephone by reference to
the accompanying drawings, in which—

Figure 1 represents a front elevation of the

telephoue box or case with the doors thrown

open and showing the back of the phonetic

fransmitter Seemed to the front door, the
‘magneto-bell colls secured to the upper dom
the mduetmn-cml in the upper part of the

case, the magneto-generator in thelower part

of the case, the smteh secured totheleft-hand |

telephone arranged for eonveniently exhibit-

_Slde of the case and the phouetle motm orre-
ceiver. hunfr on the smtch bar.

Fig. 2 repre- -
sents a dmfl‘lammdtle view of the pa,rts of my
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ing their eonstruetmn and electrical connec- .
tlons Fig. 3representsafront viewof the elec--

arranged in properrelation to theelectro-mag-

‘tro-phonetic motor or receiver with the ear- -
',p1ecelemoved showing thepermanentmagnet

6o

netlcemls Fig.4represert:alongitudinalsec- -

tion of the phonetlc motor or receiver having
the thin metal dlaphm m in contact with the
permanentmagnet. Fig. 5 representsa longi-
tudinal section of the upper part of the pho-
netie motor or receiver having the diaphragm
resting at its edges or cornerson the top of the
case. FKig. 6 1epresents a front view of the
frame fm holding the phonetic tra,nsmlttel
diaphragm. Fig. 7 represents a front view of

the wooden phoneme diaphragm having the

70

transverse wooden bridge and carbon ml or

hammer in proper posmon thereon.
Similar letters of reference designate corre-
sponding parts in the different ﬁwmes of the
accompanying drawings.
The inclosing telephone box or case A is
composed of a back board D, which projects

up above the top of the box a short distance -

for the purpose of receiving the binding-posts

of the line-wires and any suitable form of
lightning-arrester and of suitable sides, top,

and bottom wooden walls. The upper front
corners of the side walls are cut off diagonally
to provide for arranging the upper door B in
an inclined p051t10n as shown in Fig. 2, and
said door is united to the top of the case by
hinges a. The front of the case below the in-

e]med door B is closed by the vertical door _
C, thh is joined to one side of the case by

hinges ¢’, as shown in Fig. 1.

The front edge of the dom B is rebbeted
to form an ano'ulal recess b, adapted to re-
ceive the upper angular edt}'e of the lower
door C and make a twht Jomt therewith for
excluding the dust, as shown in Fig. 2. 1In

¢losing the case, door B 18 first shut down

and then door C 1s closed and locked, with
1ts upper edge fitting in the recess , thei eby
holding the upper “door tightly in place.
When the doors B and C are thrown open, free

access 1s given to all t,he mechanism in the:
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- ter iscomposed of a single piece of thin wood
or its equivalent, about the twenty-fourth of
an inch thick and of a peculiar elliptical
shape, having elongated portions v ¢ at the .
ends of the long axis of the ellipse or at the |
arches of the ellipse, as shown in Figs. 1 and |
7. A transverse wooden bridge fis secured -
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interior of the case, so that any part may be | thereby on producing instantaneous vibra-

readily repaired or adjusted when required.

The ringer T, provided with bell-coils 77, 1S
secured to the under side of door B, as shown
in Iigs. 1 and 2. |

My phonetic transmitter, arranged in asuit-
able frame,is secured to the inside of door C,
and such door is provided with the conical
mouth-piece ¢, just in front of the fransmit-
ting diaphragm, as shown in IFig. 2.

FFor the purpose of supporting my phonetic

transmitter I provide a frame K, composed |

of the parallel side bars K and the cross-bars
E’ E’ at top and bottomn. To the upper ends

of the side bars K of the frame are gecured

the two brackets e ¢, which are perforated

transversely for receiving and holding the
| fore acts most effectively through the mediam
| ofitstransverse rod or hammer-electrode npon

metal pivotal rod ¢, which pivotally supports
the pendent electrodes G. These electrodes

are provided with transverse holes near their

upper ends and the pivotal rod e’ is passed

through such holes and through the holes in {
Two rubber cushions A" 1/

the brackets e.
are glued either to the cross-bars at the top
and bottom of the frame or to the under side
of the diaphragm F for permitting the free
and ready vibration of the diaphragm.
the bracket e next to the hinge I secure a
washer ¢’ for making electrical connection
with the metalliec hinge and thence to the in-
duction-coil.

hinge and thence through the binding-post
2’ to the battery X.
‘the door C by means of screws z, passed
through the end pieces E’.

The diaphragm It of the phonetic transmit-

toabout the middle portion of thediaphragm,
and has secured to its upper surface the car-
bon-rod or hammer-electrode g, upon which
rests the pendent anvil-electrodes (3, as shown
in Figs. 1 and 2. At one end of the carbon
electrode g there 1is attached one of the pri-
mary wires from the binding-washer ¢’/, which

.is in electrical connection with the battery.
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The diaphragm F 18 lightly supported in its
frame with its elongated ends ¥ 7 resting on
the rubber cushions /', and is held in position
by two thin springs /2 at top and bottom,
whiech springs are secured at their ends to the
frame, as shown in Figs. 1 and 6. These
springs being thin and light, exert only suf-
ficient pressure to lightly hold the diaphragm
in place and do not interfere with its free
vibration or motion.

By making the diaphragm of my phonetic
transmitter independent of the anvil-elec-

On the side bar E of the frame
adjacent to the hinge I secure asecond washer |
e’’’ for making electrical connection to the |
{ phragm.
The frame 1s secured to |

tions of the diaphragm, from whatever cause,
give the maximum motion to the lower ends

of the anvil-electrodes and the minimum mo- -

tion to the upper ends thereof. I claim this

tobe agreatadvantage overany of the Hugh’s

transmitters, in which the anvil and hammer
electrodesare both mounted onthe diaphragm

‘and in which the motion given to both ends

of the anvil-electrodes 1s consequently alike
and at the same time. | |

It is evident that by means of my eoﬁstrue-_

tion and arrangement of the diaphragm, so as

to be independent of the anvil-electrodes and
‘the brackets which support them, such dia- -

phragmis much moresensitive and freerto vi-
brate by slight phonetfic impulses, and there

the anvil-electrodes G. The carbon elee-

trodes  hang from their pivotal rod ¢’ nearly

perpendicular, with their lower ends lightiy

resting on the carbon-rod electrode g, making
| a very loose connection between the hammer
“and anvil electrodes, which can therefore be
-easily put in motion by the least vibration of
On |
“entering the case through the conical mouth-

the diaphragm. The air put in motion on

piece escapes above and below the lateral

arches of the elliptical diaphragm, and there-

fore there does not occur rebounds of the air,
which produce overtones and prevent the

/5
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freec and instantaneous vibration of the dia-

These two separate and distinet
carrents are used on two separate and dis-

| tinet cireuits. The short cirenit 1 2is a local
| eireuit, which the galvanic current flows over,

passing from the battery X to the switch-

springs k [, and thence to the induction-coil |

I, thence to the transmitter-electrodes G g,
and thence back to the battery X. The long
circuit begins at the ground-wire 3’ and passes
thence to the binding-post v/, thence on line
3 to binding-post 1, thence to the receiver P,
Fig. 3, thence back to binding-post w’, thence

| to the secondary coil of the induction-coil H,

thence out on line 4 to switeh-spring 7, up

switeh-bar M to spiral spring o or the es-

cutecheon #, thence to binding-screw o/, up

Theinduetion-coil is not of the ordinary ex-
perimentalcolls. Its general make-up is mate-
rially changed. o

The primary coil K is wound on a wooden
spooll,havingathree-eighths-inch holelength-
wise through its center, which is filled with

“soft-iron wires or rods ¢ the full length of the

spool. The primary coil K is composed of
three layers of No. 20 silk insulated copper-

‘wire, and next to this copper-wire coil is one

or two layers of paper wrapped to the thick-
nessof about the one-twenty-fourth of an inch.

On top of this paper is placed a single layer
of either circular or longitudinal No. 20 soft-

trodes G, the brackets ¢, and the frame E I, I b iron wires v/, side by side, until the circum-

| Jole
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line 4 to binding-post 2/, and out on line 4 to
a kindred instrument. | |
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. _ference of the card-board is completely cov- ] energy of the main hne 1nt0 meeha,mca,l Vi-

- of. my 111duct1011-43011

10

ered therewith.

the ordinary No. 32 insulated eonper wire of
several hundred Wmdmﬂ‘% |

My electro-phonetic motor or receiver is

shown in the sectional views, Figs. 8, 4, and 8.
‘The receiver-case is- composed smmly of a

~wooden or hard-rubber circular box P, like ¢ a
short cylinder, with two wooden bottoms pp

secured thereto, and an ear-piece J secured
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to the top.

hands from rusting them.

Lhen:- full lenfrth but not on their upper or
A thin ferrotype-plate r, a frac-.
tionsmaller in diameter than the 11:181(16 diam--
eter of the case, is fastened at its center with

outer: ends

a serew to the permanent magnet, as shown

‘in Fig. 4, whereby the plate is maﬂnetlzed by':

dwect contzwt

nets and resting at its edﬂeb Or COrners on Lhe

top of the case, makmﬂ* a very valuable re-

ceiver orelectro- phonetwmotor . The adjust-
ing-screws s sforthe electro-magnets are cov-

ered by the cap or outside bottom p” of the re-

cetver to keep moisture or perspiration of the
__ When the instan-
taneousaltern ating flashes or currents of elec-

tricity from the induction-coil Il reach the

receiver, they pass through the coilsQ Q’, and

therefore exert a mafmetm force upon the
ferrotype-plate 7.

“When these instantane-
ous flashes or currents in the coils are in such

a direction as to assist the power of thesteel-

magnet R, the ferrotype-plate » is drawn

nearer, and when it 1s in the opposite direc-

tion, and so opposes this attraction, the plate
r moves Tarther away. The succession of al-

ternating currents or flashes of electricity

therefore produce instantaneous vibrations

in the ferrotype-plate rsimilar to the instan-

taneous starts and stops of the wooden trans-
mitter diaphragm F, so that the sounds emit-
ted by the receiving ferrotype-plate r are
similar to those sounds actuating the trans-
mitter.
transmitter by its instantaneous vibrations
acts as a generator, converting the instanta-
neous starts and StOpS or mechanical energy
of the diaphragm ¥ into indunced or Karadic

-electrical energy,while the receiver acts as an

electro-phonetic motor, converting ele(,tru,al

Intern%llv it 18 provided with two .
_.ele(,tro -magnets Q Q’, fastened to an iron
“heel:piece ¢ by screws or rivets, and with the
~ permanent magnet R, fastened between the.
two electro- mawnets by serews or rivets to the
same heel-piece ¢. The permanent magnets
and ‘[he electro-magnets are exactly of the
same lenfrth, and the eleetro mawnets are |

From this it will be seen that the

sounds of the transmwter

: HW—SGI‘BW O

|

T'hen outside of these wiresis | brations or instantaneous starts and stops of
placed another layer or two of thin wood or
paper about one twenty-fourth of an inch
thick, thus forming a complete primary cotl
Thesecondarycoil L is |

the ferrotype-plate r, producing the tones and

The tones and
sounds themselves, it will be noticed, are not

‘transmitted from one point to the other.

In order to save the battery when not. 1n.'_.

use, I provide at some convenient part of the

‘primary eircuit a cut-out or switch M j & I,
| the form which I prefer on account of its sim-
| plicity and trustworthiness in these connec-

tions. It consists of a long metal bar M, hav-

| ing a‘hook m at its outer end and at 1ts 111-
ner end a thin horizontal piece of metal m’
‘tempered very hard.. ‘The bar M is pwotedg
near its inner end to ‘the socket n’ of the

75

esecutcheon' N. The upper part of the es- )

cutcheon is elongated in the form of a tube
or cylinder n, Whlch contains a stiff spiral.

spring 0y secured at the top by the binding-

‘serew o’ to the wall of the case and enﬁafrmn"

at its lower end with switch-bar M aud sery-

ing to pull the hook end of said bar up when.

the weight is removed ther efrom. Theground

Qo

connection 3’ of the line-wire is made fast.
to the 11ppe1* ond of the escutcheon by bind- -

giving three easy. courses for
the induced ﬂashes; of electricity 130 pass over,

first, from the binding -screw o’ down the
. - | spring to the smteh bar M; second, from the -
Fig. 8 represents an deetro phonetlc motor

-sumlar' to the one shown in Fig. 4 and differ-
ing therefrom only in having the ferrotype-
plate r raised just a fraction ELbOVG the mag-

binding-serew o’ down the escutcheon to the
sw1teh-bar M at its junection near the spring;
third, down the baclk of the escutecheon to the

pwot J', and thence through bar M to either

of the switeh- springs 7, £, or L.

~ The switch-springs k [ rcpresent the termi-
nals of the primary and line cireuits.

If the
receiver is removed from hook m, the spiral

spring o will raise bar M, thereby bhlftll]ﬂ"

the metal contact- -piece m’ from spring j to
springs /& [, thas cutting out the magneto bell-
ringer T and connectmn* into eircuit the bat-

tery X to the phonetlc transmitter and the
. ITO

phonetic motor or receiver P to the line-wire 4
In order to call a person to a kindred tele-
phone at a distance, and the switch-bar being

down, as shown in the drawings, the crank of
the ﬂ'enerator > 1s given a few turns, produc-
ing a current of elec,trmlty, which flows out
'over circuit 5 throuﬂ*h the switeh, thence on

main line 4, thereby ringing the bell of a kin-

dred telephone? then throuﬂ*h the 1"eturn or

ground circuit 3 to hmdmﬂ'-pogt v’, thence

.throuﬂ‘h circuit 6 to the Dbell-coils t ¢, thus
ringing bells v w, and ﬁna,lly down eireuit 6 to

the wenemtor S,
| Havmw described

claim, and desire to secure by Letters Patent,
is—

1. A telenhone -CaSe plowded with a fixed

top piece, an upper inclined door hinged at

at 1fs inner edge to said top piece and hawnn* |

a rabbeted or reeessed outer edge, and with a
front lower door hinged to one of the side

walls of the case and ﬁttmﬂ* at its top inner

edge into the mbbet of . md _111011110(1 door,

my mventlon what I-'
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making a tight joint therewith, whereby the
case may be fully opened for inspection and

lower door and dust excluded, substantially

as described.

2. A telephone-case provided with a fixed
top-piece, the upper inclined door B, hinged
to said top piece and having a rabbeted outel
or front edge, and also havmn* the ringer se-

cured to its under side, said case bemﬂ' also
provided with a lower door C, fitting at 1ts |
two- electro-magnets wound their full length
{ and a permanent magnet between, all being
{ of the same length and secured to a soft-iron
| heel-piece, adjusting-screws bearing on said
heel-piece, a ferrotype diaphragm supported
‘normally out of contacet with the ends of the
- electro-magnets,and an inclosingcase, alleom-
“bined substdntlally as described. -

upper edge into the rabbet of door B and
having Sccmed to 1ts inner side the phonetie
tmnsmwtel substantially as deseribed.

3. In aphonetlc transmitter, the diaphragm
having an elliptical shape, in ecombination
with means for supporting it and leaving its

edges free, substantially as described.

4. In a phonetic transmitter, thediaphragm

at the ends of the long axis, in combination
with supporting devices, the edges of the dia-
phragm being left free, substantially as de-

seribed.

5. Incombination with aframe, an elhptloal
diaphragm having extensions at the ends of
its long axis I‘@btlll“‘ on the frame and sup-
portmn"-spunws bearmn* on sald extensions,
suabstantially as desulbed

6. In combination witha frame,an elll ptical
diaphragm, cushions interposed between its

ends and &&Id frame, and supporting-springs |
- seribed my name.

bearing on the ends of the diaphragm above
sald eushions,; substantially as deseribed.

7. In combination with a frame, an elliptical )
diaphragm resting at its ends on the frame |
and having a transverse bridge and carbon- |

ge .ﬂ,dapted to hold the !

rod electr ode, and sprin;

the inclined door may be held closed by the |

of an elliptical shape, with narrow extensions |
of a swinging metallie bar or lever havi ng se-
| cured to its inner.end a thin horizental me-
tallic bar, an eseutcheon having an upper
“eylindrical end, and a socket-#’, having a piv-
otal eye, a strong spiral spring in said cylin-
| drical end for the purpose of pulling the
I switch-lever up, said bar being pivotally con-
| nected to said socket, three flat springs to
' make the different connections with thehori-
-zontal bar asthe switch-lever is moved up and
-down, substantially as described.

476,200

~diaphragm in the frame, substantmlly as de-
seribed.

40

8. A frame provided with side brackets at -

its upper ends having pivotally supported

‘therein the pendent carbon electrodes, in
combination with the elliptical diaphragm
‘supported at its ends in said frame and pro-
vided with a transverse bridge-and carbon- .
‘rod electrode in contact mth sald pendent
electmdes substantially as described.

. The phonetle motor or receiver having

10. Thecombination, 1n a telephone-switeh,

In testlmony whereof T have hereunto sub-

ED \VARD M. IIARRISON

YVitn.eSSés,
A. H. BOLES,
I'rRED TITGEN.

45

50

55

Ho




	Drawings
	Front Page
	Specification
	Claims

