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The Value of Mine Telephones

TH E followin g is an excer pt tak en from Bull etin No . 57 issued by th e
Department of th e Interior, Bureau of M ines.

"Although it has been repeat edl y stated in newspapers , eng i
neerin g peri odi cals, and ev en by St at e legisla t ures, tha t eve ry min e sho uld be
pro vided with a teleph one syst em, the imp ortan ce of teleph on es in t unn el
work can not be too ofte n reit erat ed , not alone becau se of th e grea te r sa fety
th ey insure but on the gro und of efficiency and econo my as well . The so urces
of accident in tunnel work are too num erous to mention-falls of roo f, caves,
pr em ature or delayed explos ions, flooding, a nd noxi ous gases bein g some of
th e more common.

Wh en an accident occ urs in a tunnel th a t is eq uipped with a te lepho ne
syst em, not only ca n assista nce be summ oned qui ckly , but provision ca n be
mad e beforeh and for th e ca re of injured men up on reach ing th e surface; if
pro fessiona l help ca n 'be summoned and du e prepar ati on mad e while th e men
are sti ll on th e way from th e head ing, invalua ble t ime is sa ved for there a re
man y instan ces where prom pt med ical a tten tion has decided the qu estion of
life or death. Then , too, fai lur e to obtain a pro per round of holes in th e give n
tim e, difficul ty in blas tin g the m to th e full de p th, or any of th e man y prob
lems th a t commo nly a rise in tunnel dr ivin g ca ll for a decision on th e pa rt of th e
forem an as to th e method of procedu re. Ord ina rily th e ma n int rus ted with
thi s posi t ion is ca pa ble of meeting su ch condit ions as th ey a rise, but it sta nds
to reason th at the wor k of the shift will be more efficient if th e forem an ca n
be in to uch consta nt ly with th e superinte nde nt and when in doubt receive
sugges tions and adv ice from th e more exper ienced man' s better j udge ment.

Delay ca n be avoided in good part if the tunn el is eq uipped with a tele
phon e, beca use th e necessity th a t involves se nd ing for fresh mat eri als, tools,
power, etc., ca n either be foreseen a nd provid ed for promptly from th e outside

J with out th e loss of a man from th e heading crew, or when unexpect ed erner
gencies arise only half th e usu al tim e is necessar y to obta in th e need ed supplies.
Ca uses of accide nt and delay ca n not always be foreseen , it is t rue , but th ey
ca n be met promptly a nd fur th er dam age to men and prop er ty ca n be pre
ve nted by th e use of th e tel eph one; th at th ese advantages are a pp rec iate d is
shown by the fact th at most of the tunnels and ad its exa mined in t he field were
eq uipped with telephones.

The typ e of teleph on e eq uipmen t sh ould be ca refully chose n becau se every
telephone is not suited for underground use. For use in tunnels th e instru-



ment must be waterproof, d ustproo f, a nd to be useful , it must be placed as
near the headin g as poss ible; it must be desi gned to with stand th e frequ entl y
recurring concussions of blasting. In th e most success ful types of mine tele
phones th e mechan ism is placed in a heavy st eel cas ing in such a way that th e
essentia l par ts are ins tantly access ible upon ope ning the outer door , but ar e
tightly sea led when it is closed . Th e more delicat e mechanism is guard ed
further by an inner door , also of iron , a nd th e wires are protected so that water
ca nnot enter th e casi ng. Th e bells must necessaril y be placed outside, but
th ey are pro tec ted by a met al hood , which, however, does not prevent th eir
being heard for a co nside rab le dist an ce."
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No. 890 Mine-A-Phones
In th e designin g of our No. 890 M ine-A-Ph one we took int o considera t ion t he un

usually seve re condit ions und er which inst ruments for thi s cla ss of serv ice a re req uired to
ope ra te a nd made prov isions to with st a nd th ese
cond it ions wit h a lar ge fact or of sa fety. Th e in
st rument not only includes th e best ideas of our
des igne rs but a lso em bod ies man y sugges tio ns of
exceptiona l merit from our cus to mers' minin g
engineers in all parts of th e world . Th e pr incipal
hazard s in th e opera t ion of min e teleph ones are
mech an ical injuries an d chemical act ion. Som e
of th e mechani cal sources of injury a re fallin g
roo f mat erials, ca ve -ius . concuss ions of blast ing
and rough han dl ing by ca reless workmen. Equ all y
serio us, alt hough slower in th eir destru ctive ac tion.
a re the effects of acid wat er s a nd gases whi ch a re
frequ en tl y enco un te red in coa l a nd copper minin g.
All of these adverse condi t ions hav e been ade
qu at ely guarded aga ins t in our No . 890 M ine-A
Ph one. Ea ch pa rt receives specia l tr eatment to
insur e faith ful performa nce of the whole at a ll
ti mes.

Th e complete a ppa ra tus a s shown in Fig . 1 is
hou sed within a black ena meled cast iron box havin g wall s of a mple thi ckn ess reinf orced
a t corners a nd edg es to give adeq ua te prot ecti on agai nst injury. Th e box is provid ed
with two doors which effect ively sea l th e equipment un der all ope ra ting cond itio ns. Th e
outer door is fitt ed with a tubular rubber gaske t, exte nd ing a round its inside bea ring surface .

Wh en th e door is closed thi s gaske t is compressed by the
lever handl e mechan ism a nd th e a ppa ra t us is mad e
a bsolute ly a ir and wat ert igh t . Wh en th e outer door is
open ed it expo ses t he inn er door and th e talkin g equ ip

ment as shown in Fig. 2.
As it is seldom necessar y to
ope n thi s hinged inn er door
it is held shut ti gh tl y by
brass mach ine screws on all
four sides . A broad felt-ga sket
is int er posed b e t we e n the
inn er door a nd th e casing as
an addit iona l p ro t e c t i o n
agains t th e ent ra nce of a ir
a nd m oi sture. Detach ab le
mount ing bar s a re furni shed

Fill . l-outer l>oor Open wit h eac h teleph one. T hese
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are arranged to exte nd across the back of the instrum ent either horizontall y or vertica lly
so that the installation can he easily made under widely va rying conditio ns.

A small terminal box mounted on the underside of the telephone contai ns three bind
ing posts for the line and ground wires . Th ese terminals pass through wate rtight bushin gs
in the botto m of the box so that it is unnecessary
to open the instrum ent to make connections or
disco nnection s. The hole in the terminal box is
threaded for %: inch cond uit to facili tat e th e in
sta llat ion work where the conduit method of wir
ing is used.

T he reader's atte nt ion is direct ed to the stan
da rd plunger lock wit h whic h Mine-A-Ph ones a re
regularl y equipped . Th e ad va ntage of th is form
of lock is that only one hand is required for its
manipulation. It is only necessary to push the
sma ll plunger on t he fron t of the lock to throw th e
bolt a nd release t he cla mpi ng lever th at holds th e
doo r shut wit h constant pressure. T o close the
doo r the lever is pushed back until th e la tch trips.
\Ve also furnish, when spec ified, a key ope rated
lock as shown in Fig. 3 so that telephone service
may be denied to all except persons who carry
keys. Th e two forms of locks are interchangeable
and can be eas ily exchanged in a few mome nts Fill. 3-Showi nll Key Loc k
li me.

Th e slightly elev a ted dome sha ped casti ng on t he to p of t he box s helters the gongs .
gong moun tings and clapper rod assem bly . T he gongs are 4
inches in diameter so as to give a clear loud signal and are tripl e
zinc plated to render them corrosion proof. Our met hod of
moun ting t he gongs a nd cla pper rod obviates th e necessi ty of a n
ope ning in the iron case at this point as is the case in many other
type s of telephones for underground service. By referring to
the illustrati on Fig . 4 it will be noted th at the ringer magnet
coils are contained wit hin the inner compartme nt with their

cores brou ght up through a br ass
pla te to th e proper posit ion heneath
the a rmat ure of th e cla ppe r rod . Th e
mou ntin g pla te is properl y fast ened
down upon a gasket of packing. Th e
st roke of th e clapper rod ca n be reg
ula ted by t urn ing th e gongs which
are drilled "off center" for this pur
pose. Adjustmen ts of the armat ure
are made with the aid of but one ad
just ing screw.

Th e talkin g a ppa rat us of t he
Fill. 4- 8oth noon Ope n a nd llood RallH"d No . 890 Mine-A-Ph one consists of

our standard long distance trans
mitt er and receiver modified slightly for service underground . The transmitt er is made
with -a moisture-proof va riable resistance element and as a further protecti on is mount ed

BuU. do No. IGOO-Paa_ 4
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within the inner compartment. T he mouthpi ece project s from the right hand side of the
inner door as clearly shown in Fig. 2. The transmitter is a recognized sta nda rd of high
quality and will give entire satisfaction. Th e receiver is of the permane nt magnet type
made with wat erproof windin gs and a hard rub ber shell. Th ere a re no exposed binding
posts or other metal parts to co me in contact with the hand of the user. The receiv er co rd
is sixteen inches in length, made exce ptionally heav y and treat ed with beeswax to make it
impervious to moisture . In order to avo id damage to the receiver cord, due to jamming
between the case and the outer door, an aut omat ic take-up device is provided to pull up the
slack in th e cord when th e receiver is replaced be tween th e jaws of the hookswi tch . Th e
take-up device Conu s no part of the circuit, as the device does not engage the elec trical con
ductors of the receiver cord.

Our experience has taught us tha t the ordinary Corm of gravity co ntrolled hookswitch
is not sufficiently rugged for mine telephones. \Ve have. th ere Cor e, devi sed a positive
spring controlled hookswit ch in which th e force of gra vity is not emp loyed . Th e receiver
instead of being suspended from a lever termin ating in a fork shaped yoke, norm ally rests
between th e jaws of a special receiver holder. When
the receiver is taken out of the jaws a trigger de- I. ~

~~nd =:;;~~t~lut~~e~o~~~~~ .:= o~h~h~g~ .;,t~ J ,'jDl~-o'l'lTIL1toWI
~!~~~A_;!;,~~e~s a superior feat ure found only in the f / •

Min e-A-Ph ones are equipped with a five ba r
hand generator which we recommend for general
service. as its output provid es for the operation of a
large number of telephones on the line.

Notwithstanding th e fact that the genera to r is
mounted inside the sealed compartment additional
precaut ionary measures are taken to make generat ors
proof against any possible interior conden sation of
moisture. The vita l part is the laminated armature
which we wind with silk insulated copper magnet wire Fla. 5-Showln a Oeneeatoe Clulch am d
and then treat with armat ure va rnish thoroughly Crank Packl na .

baked on . The winding is enclosed and protected by a covering of oiled canvas to eliminate
the possibility of grounding the circuit on the armatu re co re , It is unnecessary to unscrew
the generat or crank when the inner door is opened as the crankshaft is equipped with a
sepa rable clut ch that a lso serves to insula te th e crank handl e. The hole in th e door th rough
which th e cra nksha ft passes is fitted with a stuffing box to exclud e air and moisture.

Tw o sta ndard size dry cells mount inside of the teleph one and ar e securely held in
place by means of a spring retaine r. \Vith average service the two ce lls will furnish the
talkin g current for a year or more as the transmitter has a fairly high resistance and there
fore a low batte ry consumption.

One of th e specia l features that can be provided at a slight additional cha rge is a "c ut
out" push button key for disconnecting the teleph one from th e line when th e te lephone is
not in use and th e outer door is closed. Th e push button key, which is mounted in the
inner co mpartmen t, engages a lug on the inside surface of the outer door and opera tes
whenever the doo r is closed.

Code No . Rlna« RMlu.nc.

890-1 1600 Ohms 5 Bars
89O-L 2500 Ohms 5 Bars

Mounting space 14 x 17 inch es. Net weight 80 pounds . Packed for domes tic ship
ment in indivi du al box measurin g 22 x 16 x 14 inches. Gross weight 125 Pounds. Wh en
shipped for export two instrumen ts are packed in one box measurin g 31 x 20 x 14 inches,
and havin g a gross weight of 225 Pound s.

Bull e tin No . IItO-Paa_ oS
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Telephones for Surface Stations
T he te lep hone instruments described in th e following are equ ipped with apparatus

corresponding to that used in th e No . 890 Type Mi ne-A- Ph one so that maximum efficien cy
will be obt ained when th e severa l types a re connected to one system. Tw o sta nda rd equip
ment s are listed both under th e Wall a nd Desk types. T hese equipment s differ only in the
resistan ce of th e ringer coils. Th e 1600 ohm ringer equipment should be used when th e
numbe r at teleph ones conn ect ed to one line does not exceed 1.5, a nd th e 2500 ohm ringer
equ ipment when from 15 to 20 instruments are so insta lled. It is possib le to connect and
use a great er number of teleph ones on a line t han the figu res given but thi s is not recom
mended if best result s are desired . Do not connec t on any circuit instrument s with dif
ferent ring er resist an ces. If exte ns ion bells a re used t hey should have the same resistance

as th e telephones with which th ey are used .

Fll1. 6--No . I OOOJ}u k T el ep h on e

No. 1000 Desk Teleph on e
Thi s inst rument, as th e nam e implies, is genera lly

used on desks in th e offices of th e va rious mine ·officials
on account of its handiness a nd convenience . Thi s
type of teleph one is also preferred by some for insta lla
tion in th e homes for th e same reasons. Th e No. 1000
Desk Te leph one consists of a desk sta nd of our regular
pattern and a desk set box as shown in Fig. 6. Th e
des k sta nd is of th e all met al const ructio n finished in
semi-glossy black enam el with nickel plated t rimmings.
It s equipm ent includ es our long di st an ce typ e tran smitter
a nd receive r toget her with a ll necessary cords . The in
d uct ion coil mounts in t he ba se of th e desk sta nd which
allows th e use of a three conductor cord between t he
desk sta nd and th e desk set box. This arr a ngement also
facilit at es the use of th e desk sta nd as a n exte nsion in
st rument wit h t he desk set box when so desired.

Th e desk se t box conta ins th e hand genera to r and
ringer equipment which for Min e-A-P hone sys te ms con
sists of a five bar genera to r a nd either 1600 or 2500 ohm
ringers. T he binding posts inside of th e ca binets are all
numbered to correspond wit h numberings on th e tip s
of th e desk sta nd cord so th at mist ak es will not be mad e
in connec ting th e set for use. Tw o cells of dry batter y
a re req uired to opera te th e teleph one.

Thi s teleph one ca n be furnished wit h a condense r
wired in the receiver circuit to insure pr oper ringing
efficiency when t he receiv er is accidently left off t he
hook.

100(}- [
100(}-L

1600 Ohm s
2500 Ohm s

5 Bar s
5 Ba rs

Add th e lett er " K" to t he code nu mber if "Sure-Ring" cond enser is desired . Mo unt
ing space for exte nsion bell is 974' x 1172 inches. Size of packin g case depend s upon the
number of inst ruments ordered . App roximat e gross weight per telephone 35 Pound s.
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No. 896 Compact Wall Telephone

Fl a. 8-()pen Vie", . No. 8~ Tel ephon e

5 Bar s
5 Bar s

1600 Ohm s
2500 Ohm s

FI~ . 7- No . 8% T el ephone

Add the letter " K " to the code nu mber
if " Sure-R ing" condenser is desir ed.

896- 1
896-1.

T his is th e righ t eq uipment to use in places such a s engi ne and boiler rooms , sha ft
hou ses, ti pples , machi ne shops, etc ., wher e a rugged nun-w at erproof wall ins t rumen t is

requ ired . Th e cabine t of thi s teleph one is mad e of
exce pt iona lly high qu ality qu a rt ered oa k a nd is
give n a han dsome dull golde n oa k finish so th at th e
se t may be used for residen ce install at ions, where
the Mi ne-Avl'h on e sys te m con nects th e hom es of
the vari ou s min e officia ls.

T he eq uipmen t uf the No . 896 T ype Te lephones
as shown in Figs. 7 an d 8 is equ iva len t to th a t used
in t he Nos. 890 a nd 1000 T ypes , in orde r th at max 
im um talki ng a nd rin gin g efficiency will be obta ined.
Th e a ppa rat us includ es our s ta ndard long di st an ce
tran smitter an d rece iver , a powerful five bar han d
gene rator a nd eithe r 1600 or 2500 oh m rin gers as
orde red. All parts a re mounted in the most accessi
ble mann er a nd th e int eri or circuit wir ing ca n be
easi ly tra ced when inspecti on s are made. Any part
ma y he removed with out disturbing any adjacent
a ppa ra tus or it s wirin g.

. Fig. 8 shows a " Sure-Ring" conde nse r inst alled
on th e inn er side of th e door a nd connec ted in th e

rece iver circuit . Th e use of thi s atta chm ent
elimin at es th e ringing trouble th at occa sion
a lly occu rs when th e user fail s to han g up th e
receiv er when finished talking.

Th e design allows the shiprnent -of-tele..
phones of th is type complete ly asse mbled in
a small size individual pac king case th at re
d uces t ra nsport at ion cha rges to a minimum.
Our ins t ruction boo k co nta in ing complete
information concerning th e ope ra t ion, instal 
la ti on a nd ma in tenance of telep ho nes of thi s
type is packed with eac h teleph one.

Moun tin g space 22 x 9 inc hes. Packed one in a box that mea sur es 23 x 1034 x 9 inches
a nd weighs 33 pounds gross.
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No . 962 Water-p roo f, Loud -R ing ing Signal Bell

Fill. It-Open Vie w No . 961. to-In ch
Loud R ln llJn ll Bell

Fill . 9 -Nu. 901 , to-Inc h . Lo ud
Rl n llln il Bell

Loud ringing signa l bells of th is type ar e used either with th e No. 890 M ine-A-Ph on e
as a n ex tens ion a uxilia ry signa l or with th e No. 963 Ha nd Gen erat ors for sepa ra te signa l.

ling sys te ms where teleph onic connections are not
esse n t ial. \Vhen used with the te leph one it is cus
tom ar y to locate th e No . 890 Te lephones in th e
va riou s ent ries a t some dista nce from th e headings
so tha t it will be eas ily acce ssible from the adja
cent rooms or bran ch tunnels where coa l is being
ta ken out. Th e No. 962 Bell is connec ted to the
teleph one by mean s of a n extension ci rcuit a nd is
installed nearer t he headin g so th at it ca n he read 
ily advanced wi th th e work witho ut re-installing
th e Min e-Avf'h on e.

T he No. 962 Loud Ringing Signal Bell will
meet a ll dema nds imposed upon it by most rigor
ous a nd adverse condit ions. I t is mec han ica lly
well made a nd th e wat er -pr oofing features a re such

th at the a ppa ra tus ma y be submerged in wa ter with ou t beco ming inoperative. The fram e
an d cover a re made of cast iron and when fasten ed togeth er t hey overla p to form a water
shed. Bell. of thi s type a re eq uipped with 6-inch tripl e zinc plated gon gs which hav e
a clear , loud tone a nd ca n be easily heard a bove the sound of run ning d rills , cutters and
oth er mining machinery. Th e in ter ior mec han ism is ext reme ly simple as will be not ed
from t he ope n view of th e bell, Fig , 10. T he chief d ra wbac k to t he use of most signal bells
is thei r inabi lit y to reta in a perm anent ad jus tment . In the No. 962 Bell th e movem ent of
th e clapper rod is limited by ecce n t ric dowels on either dies . By turning these dowe ls on
th eir ax is the play of th e cla ppe r rod ca n be qui ckl y a nd easily adjusted . The gong s a re
likewise drilled " off cen te r" in orde r to provide a further adj ust ment.

Th e rin ger co ils , vit al parts of th e teleph one,
a re fully prot ected a ga inst th e injuri ous effect s of
moist ure. T hese coils a re ass embled in th e usua l wa y
and then mounted in metallic cases. All ext ra
space inside th e coil cases is filled wit h beeswax
a nd th e cove r is sea led on. In thi s way we obtai n
a ma gnet winding th at is proof aga ins t mech anical
injury or impaired insul ati on, du e to expo sure to
mo isture.

W hen No . 962 Bells a re used as extensi ons to
te lep hone inst ruments, the ringer coils should have
th e sa me resista nce as those used in the telephones .
Bells with 1000 and 1600 ohm rin gers a re car ried in
st ock, a lth ough bells with specia l resistance rin gers
can be supplied promptly. Use thi s bell wherever a st rong, positive ope ra t ing, water
proof, signa l be ll is req uired .

Bull etin No . l~hll• •
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Mounting space 17 x 13 inches . Ne t weight 17 P ound s eac h. Fi ve shipped in sta nda rd
pack age that measur es 18 x 15 x 5 inches a nd weighs 21 pounds gross.

No. 963 Iron Clad Hand Generator
Thi s magnet o hand gene ra tor whe n used wit h th e No. 962 Loud Rin ging Bell describ ed

on page 8 mak es an idea l signa lling eq ui pmen t for mines. Ap par a tu s of t his ty pe is superio r
to man y ot hers , no t only becau se of its mech a nica l st re ngth a nd
high efficiency , but to its a bility to with stan d corros ive waters
and gases as well. In signa lling sets of thi s type the hand gene rator
furni shes th e elect rica l energy required to ring all bells on th e
circuit , th erefore th ere a re no ba tt eri es to become exha usted a nd
fa il a t th e crit ical mom ent. T he re are no contac t point s liable
to a rcing and th e equipment ma y be used in gaseo us min es with
perf ect safe ty.

Th e ex te rio r view of th e No. 963 Iron Clad Hand Ge nera to r is
shown by Fig. 11. Th e housin g is subs ta n t ially mad e of two iron

~::~~~:b~ehi~~oua:;i~aiE~: s~~ti~a; t~o:;~~~~n~~~oo~nbl;~: ~~~~~ci FlA.I~~::~e~:!a::: CIMd
Min e-A-Phone a re pr ovided for mounting th e a ppa ra t us on a ny sur-
face. Th e five bar han d gene ra tor is fas tened to a shelf which is a pa rt of the doo r cas ti ng .
Th is meth od of mou ntin g preve nts the ge nerator cra nk fro m get ti ng out of alignme nt a nd
abso lu te ly preclud es the possibili ty of bind ing . The crank sha ft is prop erl y bushed and
pack ed to excl ude moisture a nd th e cove r is sc rewedtightly do wn upon a wat ertight gas ket.

This gen erat or has a sufficien tl y large
output to rin g simulta neo usly from ten to
fifteen bells on one circ uit. Hand gene ra 
tors of thi s kind ca n be placed a t all points
on th e circui t from which it is required to
t rans mit signa ls. Th e diagram on page
12 shows t he sche ma tic a rra ngeme nt of a
mine signa lling sys te m, a lt houg h man y
ot her idea s will suggest th emselves to th e
pros pec t ive pur ch aser s .

\Vh ere a non-w at ertight ha nd gene r
ato r equ ipm ent is required for int eri or use
a t surface sta t ions, we furni sh a hand gen
era to r of eq ua l out put mounted in a neatly
finished oak box.

Mou ntin g space 10 x 8 x 10~ inches. Net weight 30 Pounds. Packed one in a box
measu rin g 12 x 10 x 12 inches. Gross weight 42 Pounds.

J
I

Bu lletin No. 100000PaA e lJ
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Mine-A-Phone Switchboards
In man)' mine s th e number a nd loca t ions of the telephone inst rum en ts com pos ing the

M ine-A -Ph one sys tem prohibi ts th e use of one te lephone circuit co nnec t ing a ll s tations.
\Vhen thi s condit ion is enco unte red it is necessary to prov ide a switchboa rd for te rmina
ting the var ious lines so that inter-connect ions can be mad e qu ick ly and eas ily . As the

a mo unt of swi tc hing (or systems of t his ki nd does
not require the cons ta nt attenti on of an operator, a
clerk ca n be ass igned to pe rform t he swi tchi ng d uties
in addition to his reg ular wor k.

Fifteen Line Switc h board No. A- 11741

Our compac t ly a rra nged No . A- II 741 Wall
Type Swit chboard , a s shown in Fig. 13, is most suit 
abl e for M ine-A-P hone systems in which the re a re
not more tha n fifteen sepa ra te lines . Th e complet e
apparatus is asse mbled wit hin a q ua rte r-sa wed oa k
ca bine t which occ upies th e sam e amount of wall
space as our st and ard wall te lephone . Th e a ppar
a tus compart ment is divided lengthwise int o ha lves
which a re hi nged toget he r so th at a ny of th e int eri or
eq uipm ent or wiri ng ca n be inspect ed eas ily a nd
qui ck ly.

This switchboa rd is furni shed with co mplete
fac ilit ies for term inating a nd interconn ectin g fifteen
teleph one lines. Each line equipment consists of a
No . 11 Plu g-rest or ing Drop--our most sensit ive a nd
efficien t signa l for magnet o sys te ms. \Vhen a ca ll
is mad e on a ny lin e a shutter ind icator of seg menta l
form is displayed on t he proper line eq uip ment ,
which shows th e operator tha t a connec t ion is des ired
with an ot her line. T he operator in t he act of insert-

1'111. U -I'I:o. .-\.117<41 Swltchbou. rd ing a connect ion cord plug to answe r th e ca ll a uto-
matically restores t he ind icat or to its norma l posi 

t ion. T his feature sa ves work on th e pa rt of t he ope rator, dec reases the time ta ken to
esta blish a connec t ion a nd eliminates t he poss ibility of failure to res tore the d rop sh utter
by hand as is required with switchboards otherwise equipped . \Ve furnish t he switch
boa rd eq uipped with twelve feet of switchboard cab le wired to the line te rminals so t hat a
neat orde rly connec t ion ca n be made to the terminal or ligh tning arrester strip.

Co nnec t ions between th e vari ous lines are made by means of th ree pairs of connecti ng
cords and plu gs with th eir associated clearing-out signals, ringing and listening keys a nd
minor a ppa ra tus. An extra single cord and plug enables the ope rat or to answer incom ing
calls when all of th e connec ting cord eq uipments are in use.

The ope ra to r 's telephone set is of th e co mbina tion type eq uipped with one sta ndard 
long di stance transmitter and receiver . Thi s type of talk ing set req uires the use of but one

Bulletin No. totO-hae I'
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hand, lea ving t he oth er free for opera t ing purposes. The ope rat or' s equipment a lso in
clud es a powerful five-ba r hand generato r for signalling pur poses a nd a night a lar m be ll
which gives a contin uo us rin g as long as t here are any unanswered ca lls on the switchboa rd .
T he operation of th e nig ht ala rm bell is controlled by a push button switch mounted in t he
wood wor k be low the line d rops .

Th e weight of th is switchboard when packed for shipment is approxima te ly 60 pounds.
Wall mounting space 9% x 17% inches. .

Forty Line Switchboard No. 107

Thi s wa ll t ype switchboa rd is designed and
eq uipped for ha ndlin g min e telephone sys tems of
mo re t ha n fi ft een sepa ra te lines. I t has a n ultimate
capacity for 40 lines and 5 pai rs of conn ec ting co rd
eq uipm ents . Swit chboards of thi s type ca n be
ordered with partial eq uipment to care for imm e
dia te requiremen ts. Additional line o r connec t ing
cord equipment s ca n be ordered a nd installed as
needed.

Th e ca binet as shown in Fig. 14 is a rra nged for
mounti ng upon a wa ll a nd is made of tho ro ughly
seas oned quarte r-sawed oa k with a dull gold en oa k
finish. It consists of two parts, a st rong ba ckb oa rd
a nd a hinged front sec tio n whi ch contains all of t he
a ppa rat us. \Vhen th e fron t sect ion is swung out
from th e wa ll all of th e int er ior parts a re acce ssible
for inspect ion or test s. Further a ccessibility is gai ned

. by t he use of a hinged keyboar d by mean s of whi ch
all of th e ringing an d list ening key te rm inal s and wir
in g ca n be exposed to view.

The ·apparatus for the line and cord ci rcui ts is
th e same as in the No . A- 11741 switchboa rd described
on the oppos ite page . Each lin e is eq uipped wi t h a
No. 11 Plu g-restoring Drop and t he cord pairs with Fill . I" - S u . I 07- E S ... lrc hboard

the usual compliment of plugs, cord s , ringing and
listening keys , et c. Th e ope ra tor's telep hone eq uipment includes a tr an smitter suspe nded
from a n adj ustable a rm a nd a head ba nd receiver. Cu rrent for ringing purposes is furni shed
by a five bar switchboard han d gene rator. In coming calls a t night ar e ind icated by a nigh t
ala rm bell with contro lling switch.

Th e wirin g of t he line eq uipments is ter minat ed in twelve feet of switchboa rd cab le
[or th e ope ra to r's teleph one batter y a nd t he night bell ba tte ry .

Wh en fully equipped a nd pack ed [or shipm ent th is switchboa rd weig hs ap proximately
125 pounds. Wall mounti ng space 1 5~ x 36 inches. .

\ Ve issue a sepa rate bull etin descr ibi ng lar ger switc hboa rds , whi ch we will furnish on
requ est .
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Best Pl an . of a Mlne-A-PhoneJnstallation_ _~ __~ _

u nes for ~fiiie ~""'l!Penntenaents srioura' car eiinjv consider trie met tiod ot"wln~ t tieir n
.....!~2i.~p.~A.&e,..~i!2iw~-;;_~u..: · _"'"; ~~Q?"An.ffi".:".A~p.l>~r...Jl,mnl~~~.rin!zt.bAo!.~~~v~ ·

_ __ ' 4 ..~~~.y;j.f~;;,:·i£?u;aj£i'&._iU;WAIix+;l:lre~ ;:_ ';i~l;Y~·4J5':ii..;.j-/iiirdude---:-;~t-r:i:-:-e..-c:!);i,;;~1".r1.~~ ;-iie,>t6-:"·-----

outs of bells and te lephon es; 4th-Safety to users of th e t elephones.
T he accompanying diag ra m shows a practical plan of wiring; the kind of wire used

should depe nd on t he local conditions . Ind ividu al t eleph ones and be lls ma y be protected
by fuses, if desired . I t is recommend ed tha t all wiring be ru n in cond uit . Th is me thod
costs slightly more but gives grea tes t protection to the wiring sy stem .

The advantages of t his plan a re:
A. A met allic circuit for the te lephon es enti rely

ind epen dent of t he signa l bell circuit .
B. An independent circuit for th e signa l bells.
C. A mean s of rin ging th e signa l bells in whole

or any part of t he mine, as desired .
D. In case of accide nt to wires in one sect ion of

t he mine, th e bells in t he other sect ions can be op
era t ed.

E . The ring ing of th e bells is not depend ent on
the te lephon e wires.

F. Th e ringing of th e bells is independent of th e

poG~r ¥heui~iis~~eesn~ ed~~~~t on fragile in-
ca ndescent la mP.' which, if brok en, pu ts th e bell out
of service, or, If short circuited, burn s up th e bell
coils and puts th e whole syste m of bells out .

H . Th e te lephone users are not liable to shocks
when the signal syste m is being used .

I. No condensers are required for the telephon es.
Te lephon e cond ensers are made of tin- foil sheets
separated by a very thin sheet of paper, which is
liable to pun cture due to induced curr ent . When
the telephone cond enser is short circuited , the tele
phone will be b urnt out if circuit is grounded a nd
will " kill" the whole bell and signal syst em.

bel.~ a~d t~i~~h~~~:,C:s
n

a~~ ~~ tt:n~~~~~::e~:
is used throughout the system. .

K. T he expense of ru nn ing a third wire ove r t he
whole syst em is well justified by the add itiona l in-

~e~l~d~~ct:fr~~e~fe~~n~~~I~h:o~~eSYh~~':; a~~
located compa ratively close to t he shah, whereas
the bells a re located near the work ing face of th e
mine.

The most perf ect installatio n we can recommend
has a pair of wires for both te lephones a nd bells a nd
is shown in Circuit No. 149, sent upon request.
Othe r circ uits for specia l conditions submi tted upon
receipt of full pa rticu lars from appl icant .

We advise you to use Min e-A-Phones th at have
ha d t he test of t ime th e world over. Use polarized
bells tha t have no contacts to get dir ty and spa rk.
Use han d generators tha t are reliable and not de
pendent on power circ uits which are of no servi ce
when t he fuses blow or t he engine stop s. Run sep 
arat e te lephones and bell circuits . Th e best is al
ways the chea pest.
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Wiring Diagram of a Typical Metallic Circu it for a Mlne-A-Phon e Sys te m

a."
~
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Conventional Diagram of a Mlne-A-Phone "and Alarm Signal System
In stalled In a Typical Mine

0--- --
e - -- ...·-
0 ...
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Line Drawing of No. 890 Mine-A-Phone Showing Piece Par t Nu mbe rs
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A Few Mining Companies Using the Mlne-A -Pho ne System

In what minin g distri ct s can yo u find telephone apparatus with a bett er record than
t ha t built by th e S tro mberg-Carlso n T elep hone M anufact urin g Co mpa ny?

Anacond a Copper Minin g' Compa ny ,
Butt e, Montan a .

Co lorado Fu el a nd Iron Co mpa ny,
Denver, Colorado.

Oliver Iron Mining Company,
Duluth , M innesot a.

Dark Brothers M ining Company,
St. Loui s, Missouri.

Wa pello Coa l Compa ny ,
Hiteman, Iowa.

Sunnysi de Min es ,
Eureka, Colorado.

Amer ican S me lt ing & Refinin g Co mpa ny ,
Den ver, Colorado.

Ahmeek Minin g Co mpany,
Ca lumet , M ichigan .

Porcupi ne Crow n Min es,
Timmi ns, Ontario .

Pea rl Lak e Go ld M ines,
Schumack er, Ontari o.

Ni pissing Min ing Company,
Coba lt, Onta rio .

Domini on Coa l Co mpany,
Glace Bay , Nova Sco tia .

Canadian Copper Company,
Coppe r Cliff, Onta rio.

Mond N ickel Compa ny ,
Coniston, Ontario .

Republic Iron a nd St eel Co mpany ,
Birmingham, Alab am a .

Philadelphia & Readi ng Coa l and (ron Co .,
Pott svill e , Pen nsylvania .

Pennsylvania Coa l & Coke Corporation,
Cresson, Pennsylvania.

Cambria Steel Company,
Johnston, Pennsylvania.

J a mison Coa l & Coke Co mpa ny ,
Pitt sbur gh , Pennsylvania.

Pocahont as Consolida ted Collieries Co. ,
Pocahontas, Virginia.

Consolidat ion Coa l Company ,
Fairm ont , \Vest Virginia.

Du ckt own Sulphur, Cop per an d (ron Co .,
Isabella , Tenn essee.

Alaska Thread well Go ld M ini ng Compa ny,
Threadw ell, Alaska .

Davis Coal and Coke Compa ny ,
Cumberland, Maryland .

Goldfield Consolidated Minin g Compa ny,
Gold field , Nevada.

Brok en Hill Junct. No rt h Silver Min . Co.,
Brok en Hill, New So ut h Wa les.

M ysore Gold M ining Co mpa ny,
Madr as , Ind ia.

Sa ndwell Par k Colliery Co mpa ny,
West Bromwich , Engla nd.

Crow n Min es Lim ited ,
Sou th Africa .

West Rand Co nsolida ted M ines,
So uth Africa.

New Goch Gold Mines ,
South Africa .

Robiarson Deep Limited,
South Africa .

So ut h Africa Tin Mines,
South Afr ica .

Superior Coal Co mpany,
Benld , Illinois.

Federal M ining & Sm elt ing Com pa ny ,
Wallace, Idah o.

Cleve la nd -Cliff Iron Co mpa ny ,
Ishpeming , Michigan.

Ray Co nso lida ted Cop per Co mpa ny,
Ray, Arizona.
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