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Fill. I- Th e Ideal m a gneto excha nge equipment-No. lOS-C High Efficiency
Switc hboa rd with two No. 1 Protec tor Frames and No . 1 Cable Rack

For many years a feeling has existed among telephone men that the magnet o swi tch
board equipm ent in co mmon use represented the peak of developm ent in this class of te le
phone apparatus. T he belief that the magneto sys tem was bound by limita tions which
actually prevented further development confirmed this opinion, often, into a firm conviction.
Such sentiments have never been shared by our Engineering De partment , whose consta nt
aim has been to bring met ropo litan service to the town .

Long continued study of the ope ra ting compa ny 's problems proved that vari ous de
partures from the well-be at en paths were absolut ely esse ntial to the production of an ac tual
H igh Efficiency Magneto Switch board . Th e innovations ad opted by us have a lready dem 
onstrated their superiority, under all manner of traffic conditions, and in excha nges or all
sizes adapted to magnet o service.
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T he No. 105 Switchboa rd described in thes e pages is our positive answer to the rural ex
change problem and mark s t he first really progressive step in magneto switchboard design
that has been taken for many yea rs. Efficiency is always the keyno te in the devel opme nt
of our products and no effort has been spa red to manufacture the No . 105 Switc hboa rd with
the most desirable and uniformly high grade characte ristics which are comme rcially pract i
cable. Th ey are built th roughout by workmen who arc enthusiasts in prod ucing "Quali ty
Apparatus."

T he equipment in th e No. 105 Switchb oard has been sta nda rdized so as to meet practi
cally every magneto exchange requirement without alte ration. St andardizati on has per
mitted us to manuf acture these switchboards on a quant ity product ion basis nev er con
ce ived in the days when each equipment possess ed its own distin ctive features.

Producti on in large quantities has not only dev eloped workmanship of particu lar skill
but enables us to offer a superior product at a price which might otherwise sta nd beyond
the reach of th e sma ller exchange . A standardized produ ct offers a fur ther stro ng appeal
to the thoughtful manage r. In time of emergency , be it add ition or fire replacement , he
can almos t invariabl y secure immediat e shipment from our stock of a board which will meet
his partic ular requirements .

The No. 105 Swit chboard is equipped with apparat us and circuits which facilita te fast ,
accurat e service closely approximating that obta ined through the cen tral energy sys tems
of our larger citi es. Th ese operating advantages have been secured, it will be noted , with out
sacrificing transmission (talking) efficiency in the least degree.

Magneto switchboards in the past possessed one great, co mmon defect. Th ose which
were designed to provide a high grade of transmission proved inadequate from an operati ng
point of view. On the other hand , t he switchboards having good operati ng faciliti es were
enabled to possess these advant ages only through great sacrifice of transmission qualities.
No one type of magnet o switc hboa rd prior to th e development of our No. 105 t ype possessed
both esse ntials , namely , high transmission efficiency and wholly satisfac tory operating
facil ities.

T he No. 105 High Efficiency Switchboa rd has been desig ned in a man ner t ha t success
fully corrects the conditi ons descr ibed in the precedi ng paragrap h , and performances of th e
lar ge number of No. 105 Swi tchboar ds that are in service today justif y our sta temen ts
in every particular. They are prov iding the highest quality of service eve r obtai ned with
magneto equipm ent, and are being maintained more econo mically than other equipments
which th ey have replaced .
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No . 105 Mat neto Swit ch bo ard

The No. 105 High Efficiency Magneto
Switchboard

Fig. 2- No. 105~B High Efficien cy Switchboard

T he No. 105 Switchb oa rd cabinet is made of thoroughly seaso ned quart er-sawed oak,
with the excepti on of the cord rack and the terminal board, where hard maple proves more
suitab le. All exposed woodwork is given our No. 20 dull golden oak finish, which ca nnot be
surpassed for durabili ty and pleasing appearance. Followi ng modern preferences, the cabi
net is made after a neat, simp le design and is eas ily kept free from dust. The sides are so
cons tructed that two or more cabinets may be lined up to form a multi-posit ion switchboa rd
of pleasing proporti ons. All of th e principal di mensions a re shown on page 25. Oth er
feat ures of the cabinet construction, as well as the method of mount ing va rious appa ratus,
is indicat ed in the cross sectional v iew Fig. 21.

Th e keyboard of t he No. 105 Swi tchboard, as will be noted, is th e same height as t he
average desk. A cha ir of ord inary height ma y accord ingly be used by th e opera to r. Not
only do these cab inet propo rtions insure comfort to the operator, but they also present an
agreeable appearance when associated wit h the usual office furniture.
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Keyshelf a n d Plugboard

As shown in Fig . 3, t he keyshelf , plu gboar d a nd space bet ween t he line dr ops a nd key
shelf are covered with a toug h, black insulat ing ma te ria l resembling ha rd rubber. Thi s
mat erial has a smoo th finish, wears wel l without discoloring , and will not warp, crack nor
chip off. It harmonizes with the golden oak finish and presents a background aga inst whic h
the various signals stand out in marked contrast.

Fill. 3-Close -u p view of keysh elf of No. 105·8 Hlgh Efficie ncy Switchboard

Th e keyshelf is hin ged with a strong pia no hinge ex tendi ng the full wid th of th e ca bine t.
By raising the keyboard inspecti on is easily made of all key connections and ot her equipment
moun ted beneath .

A switchboard keyl ock denies access to unauthorized persons and prevent s tamp ering
wit h the apparatus. Thi s lock also prevents the key pocket from be ing used as a cas h
drawer, or as a ca tch-all for the operator's personal effec ts. Purses , comb s and similar
articles in the space beneat h the keys have been a frequ ent source or trouble . Thi s space
must necessa rily be kept Free or all meta llic subs ta nces , which co uld produce short circuit s,
or Irom other material which would int erfere with the proper operation or the appa ratus .
A key to this lock in the manager's pocket insures absolute freedom from trouble or this
character.

Removable Panels

The front panel below the keyshelf is made removable so that the co rd co mpartme nt
ma y be eas ily and q uick ly inspect ed . Th e ent ire back of th e cabin et is made in the form of
a removable pane l that may likewise be lifted out , providing convenient access to the
int erior. Bot h of th ese pan els ar e provided wit h han d gr ips cut flush into th e woodw ork .
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Flit . 4-Rear View No. t0 5-C High Efficie ncy Swi tc hboa rd

Iron Framework

Th e plug-rest oring d rops in th e face of th e switchboa rd and th e cleari ng-out signals on
the keysh el£ are mounted upon metal frames whic h in turn are secured to the framework
of the cabi net. A rigid mounting for the apparatus is thus provided that prevents any possi 
ble variatio n in the wood work from interfering with the alignm ent or adjustment of the sig
nals. Whenev er a switchboard is furnished with less than its full equipment the unequipp ed
spa ces a re neatl y filled with a ppa rat us blan ks. Th ese blank s ca n readily be removed to
permit the installation of additi onal appara tus as requ ired .

All ironwo rk used in No. 105 T ype Swi tchboard is desig ned to carry its fu ll load of
equ ipmen t with a n ample marg in of st rengt h a nd rigid ity to sa fegua rd aga inst possib le
dam age during shipment. Large size machine screws are used for joining the framework
and for attaching the apparatu s so that the maximum holding power is secured.

Th e ironwork is protec ted agai nst rust and corrosion by two coat s of tough, black
paint th at will nei ther crac k , ch ip nor pee l off.
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Wirin~

All local wiring inside of th e cabinet is for med in a han d-mad e cab le consisting of No.
22 B. &. S. gauge t inned copp er wires insulat ed with two reverse layers of silk an d one layer
of cotton . Thi s cab le is th orough ly boiled out in wax to insure a high grad e of insula tio n.
Th e oute r cove r of each wire has a d istin ct ive color chosen in accordance with a definite
color code. Any circui t may be tra ced with ease by referr ing to t he colors indica ted on the
diagram s as found in t he instr uctio n boo k accompany ing eac h switchboard . Ope rator's
ba tt ery a nd alarm batter y lead s, togeth er with power genera to r a nd switching key circui ts,
terminat e on a conve niently locat ed termin al board seen in Fig. 4.

All termin als for miscellaneo us circuits are plainly numbered or lettered as an aid in
inst allat ion or test ing. An eas ily accessible space in the bottom of the switc hboard cab inet
is provi ded for th e opera to r's a nd night a la rm ba tt eries . Attention is also directed to th e
conve niently placed cord ter minals and ot her connect ions as shown in Fig. 4.

DOU~Lf. C UT -OFF
cl ACK. C OM T A CT5

Fig . 5-Standard Line Ci rcuit No . B- I840A for regular b rtdg tng line service.

Line Circu it

Our sta nda rd magne to switchbo a rd line circuit , illustrated in Fig . 5, is a lways wired
for use in connec tio n wit h full metalli c lines. Thi s type of line const ruct ion is recognized
as ab solu tely essentia l to th e highest grade of te lephone serv ice, a nd it s use is urged in eve ry
case where local condi tions permi t . Th e sa me line circuit wiring is however adapted to use
with grounded or comm on return lines by ma king the necessar y connectio ns a t th e ca ble
termin als. Th e pr oper cho ice of cable term inals for th ese connec tions in a n excha nge
operatin g grounded lines is vital to th e qu ality of service, and is here considered wor th y of
specia l notice.

Op eratio n of Gro u n de d Lines

Th e grea test hind ran ce to the opera tion of grounded or common ret urn lines is doub t
less th at of cross talk , or line noises a rising from mutua l indu cti on. As is well known,
talkin g curren ts in one circuit indu ce sim ilar currents in neighb orin g parallel circ uits.
Moreover, th e volum e of th e indu ced current is much grea ter when th e cond uctors lie close
togeth er . On full metallic sys tems th is di fficult y is overcome by tr an sposing th e ope n
line wires constitut ing eac h circui t. Wir es in telephone cables a re twi st ed togeth er in pa irs
pr imaril y for th e sam e objec t.

In case one wire of a twisted cab le pai r serves a grounded line an d its ma te a secon d
line, it will be seen th at t here is no tran spositi on effect. Th e two conducto rs are in an
inductive sense pr ac tica lly par allel, an d besides, very close togeth er . Th e indu ctiv e effect,
both electro-mag net ic a nd electro-sta tic, betwee n such condu ct ors is of considera ble pro
porti ons. Eve n a shor t length of ca ble connec ted in this mann er a nd conta ining many
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conductors will in troduce a troublesome amoun t of noise on a sys tem, while long cables
magn ify the disturbance many times .

More than one company, not fully appreciating the above principles , have carried
grounded lines through cable to the cent ral office, using but one conduct or per circuit, and
grounded the opposite side of each circui t at the exchange . T he results, as may be readi ly
understood , were far from satisfactory and became more agg ravated as the traffic increased.
In certa in cases the resultant noise has even been att ributed, of course unjustly t to the
switchboa rds.

Stromberg-Carlson switchboa rd s a re a lway s wired for full met allic serv ice, wit h each
circuit prope rly tr ansposed by mea ns of twisted pa irs thr ough th e line cables to th e protector
frames. Should exi sting rate cond itions actually prohib it full metallic line construction,

t';'~ AL.ARM {~
To 0""""0 ,o"--' ~ } TOIi 'OMT
~~~pP:':~~o:: ........... .---.- ~~.~

; ToLI"~ :.. ~
Fig . 6. Standa rd Line Circ ui t So. 8 - 1840-8 Icr non-i nterferin g

rln g,lng on m etalli c bridging, li nes .

ope rating companies are earnestly urged to minimize inducti ve dis turbances so far as possi
ble by contin uing th e full me ta llic circuits from th e protectors , through t he outside cables,
to each pole cable terminal using one twisted pair per circuit. Open wire leads beyond the
cable terminal may then be employed, using but one wire per circuit . Under this method
of operation one cond uctor of each cable pair must necessarily be grounded at the cable
terminal where the ope n wire construction sta rts. Thi s method of connectio n should be
followed upon gro unded lines, even in short cab les ext end ing to th e office pole. Whil e not
offering th e advantages of full metallic serv ice, this method of connecting grounded lines
is a long step in the proper direction and permits a switc hboard to render a grade of serv ice
not otherwise poss ible. A uniform method of connectin g cable pairs also renders the system
more flexible, and future chan ges from grounded to metallic service may be more readily
made .

Independent ope ra tin g men have of la te di splayed grea t inte rest in all transmission
problem s and are maki ng considerable expenditures to increase the efficiency of their ex
changes . T he best switchboard, however, will not eliminate transmission losses in the out
side plant, and experience has demonstrated that uniformly good constructi on throughout
the entire exchange returns the best dividend s.

Line Jack Connections

Referrin g to Fig. 5 it will be noted t hat the d rop is com pletely disconn ect ed from the
line circuit when a plug is insert ed in the associa ted line jac k. Switc hboards havin g so-ca lled
"sing le cut-off" jacks leave one side of each drop winding permanently connected to the line
and a re of ten t roubled wit h noises which may be tr aced di rectly to this unba lanced sta te .
By emp loy ing a jack of the "double cut-off" type we ent irely eliminate this unbalanced
circu it condition .
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Auxiliary Line Circuit Features

An excellent fea ture of ou r line signal circui t is the en t ire sepa ra t ion of t he code ringi ng
a nd the regular night ala rm s so th a t th ese a uxilia ry circui ts may be ope rated independently
of each o ther. Th e code -ringing alarm wiring is a t tached to a ll line drops in th e switchboa rd,
but if not requi red on a ny line or group of lin es, thi s wiring ca n be eas ily di sconn ect ed .

All line circuits are a rra nged with a ground wire ex tending through th e line cable form
as ma y be seen in Fig. 6 so that th ey a re ava ilable for use wi th non-interferin g push but to n
rin gin g teleph ones by simp ly ch a nging the connec t ions a t the d rop terminals.

Line Cables

The line circu it s en te r t he switc hboard thr ough one or more len gth s of sta nda rd 50 pair
switchboa rd cable, wh ich te rm inate in t he line signa ls. T he cab les a re br ought out at t he

. top of t he cab inet and a re almost invariably supported upon a ca ble rack that insures
pra ctical freed om from moistu re or mechanical injury. Swit chboard cab les occas iona l1y
a re run beneath a floor whe re the y may become damp, and cau se tr oub le. Cab les furn ished
with a No. 105 Switch board extend twel ve fee t from th e to p of th e cabine t, a length sufficient
to eas ily reach th e usual prot ect or fram es . Description s of prot ect or equipment an d ca ble
rack s ma y be foun d upon pages 31 and 32.

Th e cond uc to rs in th e line cab les , as in th e local form s, ar e No. 22 B. & S. ga uge t inned
copper, insu lated with two la yers of silk and one lay er of cotton. Th e oute r cove ring on
eac h wire conform s wit h a sta nda rd color cod e by mean s of whi ch a pa ir corres ponding to
any line signal on t he switchbo a rd may be readil y located . Core s of th e ca bles are sa tura ted
with a beeswax compound . T hey are t hen covered with a cott on braid , and treated wit h
a fire repellen t pain 1.

No. 11 Typ e Plug-Resrorlng Drop

Ea ch equipped line circuit in a No. 105 Switchboard is supplied with on e of our No. 11
Type Plug-Restoring Dr ops . This dr op combines th e line signal and its corresponding line
jack in one unit as show n in Fig. 7. Th e drop a nd jac k a re mechanically int er-linked in
such a manner tha t th e insert ion of a plu g auto ma tica lly rest ores a fall en shutte r to it s
nor mal positi on when a nswering a call .

Pl ug-Res toring d rop s are pr eferabl e for use on all ma gneto switchboa rds as th ey permit
the most ra pid a nd positive ope ra t ion ; th e op erat or does not wast e va lua ble mom en ts eith er
in rest ori ng shutt ers by hand or in hun tin g for th e proper line jack when a call is received.
As less mov em ents a re required in handling a ca ll, it follows th a t a grea te r number of call s
may be handled by one ope rator, and ope ra t ing costs ma y be red uced , pa rtic ularly on boa rds
of tw o or more pos it ions.

The Shutt er

Wh en in th e ope ra ted pos ition the shutt er of th e No. 11 T ype Drop d ispl ays one curved and
two plan e surfaces as illust ra ted in Figur es 10 and 11. Thi s method of forming th e shutt er
possesses par ti cu lar merit. A fallen shut te r exhibits a lar ge a nd easily di stin guished signal ,
regardless of its locati on in th e switc hboa rd, or t he positi on a ssum ed by the opera tor . D rop s

Bulletin 101..J-Pa lle 10
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F la . 7-Profile vlew of st rip of five No . 11 P lug -Restoring Dr op s. Notice t h e extra
lon g a nd h ea vy ja ck co ntact spri ngs.

Fi g. 8- Rea r view of s tri p showing th e co nve nie n t m eans pr ovided for removin g
th e dr op coil wi t h ou t u se of so lder ing ir on.

Fig . 9-Front view of s t r ip with on e drop op er at ed to sh ow segm en ta l cons tr uction
of t he dr o p shutter . Code a larm contacts wi th screw a d j ustment ro ds

s how cle arl y in this illustration.
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of this type prove 'of exce ptiona l va lue at night , when a single ope rator is enab led to immedi
ately recognize signals on a number of switchboard sections.

In its normal position each drop shutter rest s nearly flush wit h its mount ing plate .
\Vhen all shutte rs are restored the face of a switchboard presents a relatively smooth surface,
against which a fallen signal is readily dist inguished. T o compel the atte ntion of the opera
tor the indicat ing surfaces of the shutte rs are given an aluminum sand blast finish, causing
them to stand out in striking cont rast with the dead black finish of the surrounding switch
boa rd face . Ea ch shutter is provid ed with a rem ovable a nd int erch ang eabl e embossed
num be r plat e.

f • • -1 .. h . •r;;.• • • 1" .
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Fig . to - Appearan ce of No . 11 Type Drop
sh utt er wh en viewed from above.

Fig . U-Sam e drop shu tter view ed from
left side .

Da mage to a shu tte r of the No. 11 T ype Dr op is exceed ingly improbable. Rest ing, as
it does, practically flush wit h the switchboard, and when actuated, display ing a solid semi
cy lindrical surface , no projec tions are offered upon which dust clo ths or other objects will
ca tch. Cont rasted with shut ters of the leaf type, which a re easily ca ught and bent out of
sha pe, th e No . 11 T ype Drop shutter is pa rt icularly desirab le.

Th e opera t ion of th e No. 11 T ype Drop is not wholly dependent upon the force of gravi 
ty, as is the case with the majority of line signals. \Vhen its winding is energized by ringing
current from the line the trip-rod not only releases the shutter, but strikes a bevelled pro
jecti on on the shutte r , impelling it downward with muc h more force tha n if actuated by
gravity alone. So pronounced is this blow th at the d rop will opera te sa t isfactorily , even
th ough inclined at a n an gle of twe nty-two (22) degrees .

Operating Ch aracte r is t ics

Th e No . 11 T ype Drop is a ru gged, permanently depe ndable piece of ap paratus, with
an amp le margin of sensitiveness adapted to pract ical operating requi rements. Drops are
often seen wit h so sensitive a n adjustment that a slight ja r of th e switc hboa rd or a sma ll
static discha rge of elect ricity on the lines ,....i ll throw a number of signals. Supe r-sensitive
ness is not required or even desirable in comm ercial work; such drops require frequent
adjustm ent and are a conti nual source of annoyanc e both to operator and purchaser.

T he No . 11 T ype Drop operates posit ively eith er on short or on long a nd heavily loaded
circuits. Each drop is given a rigid factory test which insures its reliable ope rat ion on any
class of line over which comme rcial service is at all feasible.
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No . 10.5 M IlQne to Swlc chboa rd

Dr op Spool

Th e spool of th e No . 11 T ype Drop has a mple winding space , allowing th e use of a lar ge
size of wire a nd a grea t nu mber of turns in obt a ining th e requi red resistan ce. Thi s drop is
regularl y fur nished wit h a resistan ce of 500 ohms, which long experience has dem onstr at ed
t o be most sa tisfac to ry for genera l use, wheth er on local, rur al or toll lines. Pur e copper
magnet wire insulat ed wit h silk is used on a ll coils. Th e possibility of a burnout, du e to
sta t ic distur ban ces, is redu ced by th oroughly insulatin g t he windin g from th e core,

Correct proporti ons of th e drop spoo l a nd it s stee l cas ing hav e prod uced a coil not only
havin g a strong magneti c pull, but a lso a high imped an ce to voice currents , in comparison
with its act ua l ohmic resistan ce. Thi s const ruct ion min imizes the shunt ing of voice curre nts
th rough a n unconnected dr op on party or toll lines. Appreciable loss in tr an smi ssion would
ot herwise occu r when parties on th e same line converse wit hout requirin g a cord circuit
connec tion thro ugh th e cen tra l office. Cross-ta lk between lines in use under th e above
conditions is prev ented from a rising in th e switchboa rd by the cross-talk proof casi ngs
surround ing each drop coil.

Reference to Fi g. 8 shows how eas ily a coil may be replaced . Loosening two screws
a nd giving the spool head a slight turn to t he left a llows t he remova l of the enti re coil.
\Vhen a coil is replaced t he original adjust ment is mainta ined , as all coils a re inter
chan geable.

Lin e J a ck Cons t r u ct ion

T he a rrangement of th e springs const itut ing the jack is indicat ed in F ig. 5. Th ese
springs are of th e "d ouble cut-off" typ e and provide for t he en ti re d isconnect ion of both
leads to t he d rop coil when a plug is insert ed . T he springs a re mad e of germa n silver and
a re sufficiently long to insure even tension under th e most seve re ope ra ting cond itions.
An exte nsion on one jack spring used for restor ing the shutte r is ent irely concea led , so th at
unauthorized persons can not possibly cha nge the adj us t ment from th e face of th e switch
boa rd . Th e t him ble of th e jack, in orde r to resist cont inuous wear , is mad e of a specia l
bronze. T he screw te rmina ls are provided wit h small, removabl e lugs in order th at a ny
wire may be readily disconnect ed with out t he use of a solde ring copper. Connect ions bet ween
t he inside springs of the jacks a nd th e coil ter minals are made by for med metal link s. Thi s
const ruct ion simplifies th e line ca ble wiring a nd facilita tes test ing.

In sulat ing sepa ra to rs between t he jack springs a re mad e from t he highest grade of in
sula ting mat eria l in order to preve nt burnou ts, or leak age, with the a t te nda nt tr a nsmission
losses. Thi s mat eria l will neith er softe n, wa rp nor crack when subjec ted t o temperature
cha nges.

Alarm Contacts

Separat e se ts of contac ts are provid ed. on each d rop for th e opera t ion of a contin uous
ringing night a larm a nd for a code ringing nigh t a la rm. Th e conta cts for th e code rin ging
ala rm cause a n a ud ible signa l when ope ra ting so th a t a n opera to r may dist ingu ish pa rt y
line rings from ca lls for t he excha nge . Fur th er informa tion regar ding night ala rm circuit s
a nd equip ment will be fou nd on page 22. .
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Method of Mounting Dro ps

Each No. 11 Type Dr op a nd ja ck asse mbly constit utes a n individual unit of appara tu s
complete in itself , a nd not dep enden t upon the front mounting strip for correc t alignment
of the assoc ia ted parts. Any d rop may, conseq uently, be readil y rem oved for inspecti on or
replaced on a mounting st rip without di sturbing ad jace nt appara tus or wirin g.

No . 11 Drops mount in th e switc hb oard upon rigid stee l mounting plat es, which
insur e a n alignme nt of th e signals in per fect rows not found with signa ls ha ving wholly indi
vid ua l mountings. Front a nd rear perspective views of a ban k of five drops ass embled
upon a mou ntin g st rip a re shown in Figs. 8 a nd 9.

A st rip of five dr ops const it utes a unit well adapted to small exte nsions. Suc h a unit
is also more conveniently handl ed a nd offers a more flexibl e a rra ngement th a n strips mount 
ing grea ter numbers of line signa ls. Th e No. 11 T ype Dr op is th e only switc hboa rd line
signal possessing a ll the adva ntages of both individual and strip mounti ngs.

Drop mounting st rips as well as other exp osed meta l face detail s a re given a d urabl e , -.J
dull black finish which insur es a pleasing a ppear ance a nd freedom from ru st.

Cord Circuit Equipment

Inform ed telephone men agree th at magn eto switchboa rd circuits sho uld possess the
foHowing cha racteri stics in orde r to assur e great es t sa tisfaction a like to subscriber and to
te lephone company.

1st : Th e circuit s should introd uce the sma llest possible loss in voice cur rent s
when two lines arc connected toget her.
2nd : Th e circuits should be non-ri ng-throu gh . In other word s, when either of two
connec ted pa rti es signal for a "d isconn ect" by " ring ing-off" , th e cord circuit
should not per mit passage of signa lling current to th e connected line in vo lume
whi ch would ca use a false rin g on .t ha t line.
3rd : Th e clea ring-o ut signa ls in t he cord circu its should respond positive ly und er
all ope ra t ing condi t ions in order t hat subsc ribers ' lines may be qu ickl y released
aft er finishin g conve rsat ions .

4th : Eac h cord circui t should be equipped wit h two sepa ra te clearing-out signa ls
so th at th e ope ra to r may know a t a gla nce wheth er the parties ar e talking, wheth er
both have finished talkin g, or when one has hung up and th e other is awaiting
further service.

Regular Cord Circ u its

All of the abov e conditions a re th orou ghl y sat isfied by the High Efficiency cord cir
cuit s used in our N o. 105 Swit chboards a nd shown in Fig. 12. T he tr an smi ssion qu ali t ies
of th is circuit ar e th e highest ever deve loped in any magn et o cord circuit havin g bo th non
rin g-throu gh an d double superv ision features. It closely a pproxima tes in tr an smi ssion
efficiency th e simple cord circuit havi ng a single clearing-out d rop. The tot a l losses in the
cord circuit as shown in Fig. 12 do not exceed 1.1 miles of sta nda rd ca ble. Tran smission
losses in many circuits designed to prevent ringing th rough, and emp loyin g ord ina ry ap
paratus, a re freq uentl y equiv a lent to four and even six miles of sta nda rd ca ble.
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No. 1.5 Maane co Switc hboard

Our High Efficiency cord circuit will not permi t rings Irom one line to pass through and
signa l te lephones on a connec ted. line. The repea ting coil in this circuit, being 01 special
design, will not permit the ,passage of ringing current in sufficient volume to even tap a
telephone bell, when connected as shown in Fig. 12. This conditi on is met irrespective of
the lengths and types 01 the lines conn ected.

Fig. 12. Regular Cord Circu it No. 8 · 1870

The clearing- ou t signals in th is cord circuit opera te positively and indepe ndentl y 01
each other, wheneve r either of two connected parties turn their hand generator, afte r talk
ing. Current from a telephone ringing-off must traverse the winding of the clearing-out
signal. It has no alternativ e path, often possible in other cord circuits through a low re
sistance connected line and teleph one bell. T he signals respond posit ively under a ll opera ti ng
conditions regardless of the class of lines connected.

Fig . 13. Regul ar Cord Circui t No. 8.1880 with
"zero-loss" switchi ng key

T wo separate c1earing-out signals enable the operator to determine the exact conditi on
of a connection in all its phases and enables either of two connected subscribers to regain
the operator's atten tion quickl y and easily , if making calls in rapid success ion.

As is well known, the quieting effect of a repeating coil is desirable when connecting a
noisy metallic line to a quiet metallic line ; othenvise the noise on both connected circuits
may be even greater than on the noisy circuit alone. \ Vhen connecting metallic with ground
ed or comm on return lines a repeatin g coil is not only desirable, but is positiv ely necessary
for the same reason.

Th e use of a repeat ing coil in every cord circuit permits the inter-connecti on of grounded
and metallic lines without requiring the operator to pre-select a particular cord circui t or
to th row any extra keys.
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No . 105 Mal1.neto Sw itc hboa rd

When used to connect two such dissimilar lines all of the operating advanta ges of our
circuit shown in Fig. 12 are retain ed. This arrangement is absolutely essential to fast service
in excha nges opera t ing bot h groun ded a nd met allic lines.

" Zer o- Loss" Cord Circ uit

No. 105 Swit chb oa rd is equip ped with switching keys wired into the firs t two pair s of
cord s on th e left side of th e keyboard . Th ese keys switch th e repea ting coil conn ect ions in
th e first two circuits , a nd when th rown prod uce two so-called " Zero-Loss" circuits. Th e
use of such a circuit is particularly desirable on long, or through toll connections that test
quiet , in ord er to assur e the highest possib le grade of tr a nsmission . T he wiri ng empl oyed
in these two cord pairs conforms with our circuit shown in Fig. 13.

Fill. 14-lnt erlaced co rds do not ~bscure clea r tng out sig nals .

The switching key, when normal, connects the talking circuit and clearing signals as in
Fig. 12. After throwing the key howeve r, the repeat ing coil is not cut out of the circuit in
th e customary wa y. Operation of th e key ent irely removes one side of th e repeating coil
with its associa ted clea ring-o ut signal, and connects the other side in series with the winding
of the remaining clearin g-out signal, as shown in Fig. 13. Th e impedance remaining bridged
across the cord is t hat of t he clearing-out signal plus tha t of one side of the repea t ing coil.

Under standard test ing conditions the remaining impedance produces a loss in the cord
circuit or only .08 mile standard cable. In other words this condit ion entails a transmission
loss only one qu art er to one hall as great as th e simple bridg ed clea ring-out drop circuit.
Such a loss closely a pproxi ma tes th at of a switc hboa rd cord with a plug a t eac h end. So
small is this loss that it is well termed a "Zero-Loss" circuit . The combination of these two
cord circuits in a switchboard is exceptionally good from an operating standpoint , as the
operator may use all cords in the board for local connections, if needed, during busy hours.
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No . 105 Maaneto Sw itc hboard

T he No . 169 Type Key

Two clearing-out signals. the ringing and listening key and the ring-bac k key, have been
combined as a single appara tus unit in our No. 169 Type Key, illust rat ed in Fig . 15.

Th e shutters of the clearing-out signals in this key are seen through windows of two
housings on th e top of th e mount ing plat e. Th ese shut ters a re linked mechanically with th e
listening key lever so that they are auto mat ically res tored to their normal posi tions by throw
ing the key lever to the liste ning position.

Fig . 15-1'0. 169 Type Key

Th e ad vantages realized t hro ugh the use of this key in th e No. 105 High Efficiency
Switchboa rd are:

I. An increased num ber of line dro ps may be placed within eas y reach of each
opera tor, owing to th e removal of th e c1earing -out signa ls from th e face of the
switchboa rd .
2. T he clea ring-ou t signa ls a re placed in the keyshelf where t hey are at a ll times
plainly visible (See Fig. 14.) T hey can not be hidden nor obscu red by a screen of
interlaced cords during busy hours, when most needed, as with switc hboards
having the com mon form of clearing-ou t drops. Hand restored clearing-out drops
are also inconvenie nt to reach when cove red by a heavy lacing of cords.
3. Th e c1earing-out signa ls a re placed close to, and di rectl y in line wit h th e
corresponding keys . cords and plugs. Operators co nsequen tly waste no time in ass0

ciating cords wit h their signals , and are far less liable to make errors in disconnecting
subscribers .
4. The automatic restoration of the c1earing-out shutte rs eliminates two motions
the operator would otherwise make in handling each call.
5. T he superv ision is raised. to the same plane of efficiency as in lamp signal,
central energy switchboards used in large cities.
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6. Super vision is secured th rough the use of two mechanically res tored drops
which are simple and easy to maintain . No associat ed cord circuit relays, storage
batteri es to be kept at a uniform volta ge. or other devi ces demanding the presence
of an expert switchboard man are required, as on some types of magneto switch
boa rds .
7. T he wirin g of the key ca bles is grea tly simplified beca use a large porti on of the
wiring is localized on the key.
8. T he ease a nd speed of operation resulting from th e use of this key redu ces th e
opera tor's fatigue and enab les her to answer an increased numb er of calls per hour.
Th e number of operators necessary on boards of two or more positions may conse
q uentl y be reduced during certa in hours of th e day, with resul tant opera t ing
eco no my.

The No. 169 Type Key is strong, rugged and requires a minimum amount of a tte ntion.
Each key is given a rigid factory test , ass uring positiv e operat ion under the most severe line
conditions practi cal for co mmercial operat ion. It is so simple that it ca nnot get out of order
and cause troubl e exce pt through sheer abuse. The coils used in the clearing-out signals are
wound to 1000 ohms resistanc e. Th ese coils may be removed by a twist and downw ard pull ,
a nd ca n be replaced or exchan ged with out di sturbing th e adju stm ent of the signa l. Eac h
signal is provided with night alarm contac ts and wiring so that an audible disconnect signal
may be obtained in addition to the vis ual indication when requ ired.

Two well-constructed ca m type keys a re mounted at th e left of th e keyboar d for cont rol
of the repeatin g coils in the first two co rd circuits . A printed designation instructi ng the
operator as to the prope r use of these keys is mounted under a transparent cov er directly
beside the keys. Th is designation may be plain ly seen by referring to Fig . 2.

No. 13-A Rep eating Coil

Eac h cord circuit in th e No. l OS Swit chboard contai ns one of our No. 13-A Repea ting
Coils, as shown in Fig. 16. Th is repeatin g coil is designed espec ially for the cord circuit
condi tions of the No. 105 Swit chboard . \Vhen wired in connection with ap paratus as shown
in Fig . 12 it transforms the high frequency talkin g currents at maxi mum possible efficiency
and at the same time bars the transformat ion of low frequency ringing currents . Because
of these characteristics the No. 13-A Repeating Ceil , when used under conditions shown in
Fig . 12. is te rmed a "Talk-T hru a nd No n-Ring- T hru" repea ting coil. Th e talking efficiency
of the 13-A Repeating Coi l, as previ ously stated, is unusually high under average circuit
condi tions. Th e transmission loss of this repeating co il when taken alone does not exceed
.7 mile of sta nda rd cab le.

Fig. I6-No . 13-,\ Re peating Co il .

Repeatin g coi ls and their associated con
densers are asse mbled on steel mountin g plates
in the back of th e switc hboa rd with th eir ter
minals projectin g rearwardly so that all con
nect ions are in plain sight. T he arrangeme nt
is such that any repeating coil or condenser
may be removed or replaced as a unit with out
distu rbing the adjoining apparat us or connec
tions.
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Plugs
Fig. 17 shows t he genera l cons tru ct ion of our No. 42 Plu g which is used with No. 11

T ype Plug.Rest or ing Dr ops on all of our magnet o switchboa rds. It is a two cond uc tor
plu g mad e with a bar rel , or body, of sufficiently lar ge diam eter to pr ovide a roomy interior ,
with plenty of space to easily a ttach th e cord termin als. Most plugs designed for simila r
pur poses a re so small th at cords a re cha nged or rebu tt ed with d ifficulty . T he lar ge d ia
meter of th e No. 42 Plu g a lso perm its hea vier reinforcement of the cord at the point of
great est wear . where it ente rs the plug body .

All plu gs a re tu rned in semi-automa tic
machines by skilled plug-mak ers a nd a re ga uged
to 1/1000 of a n inch . Th e t ip a nd rin g con
tacts a re hea vily insula ted one from t he other
a nd th e insulati on in the termina l space is so
a rranged as to preve nt sho rt-ci rcuits at this
point . T he shell practicall y covers the entire
len gth of the bod y or " ha nd le" of the plug ,
and is mad e from a tou gh, hard , insulat ing

Fla . 17- No. 42 Plug ma terial of sufficient thickness to preven t war p-
ing due to excess ive humi dit y or to moisture from th e ope ra to r's han ds.

Cords
" Dura tex " moisture-pr oof cords a re used exclusively in the 1':0. 105 Switchboa rd .

Th ese cords a re manu factur ed. in our own plan t wit h th e sa me ca reful attention to deta il
th at cha rac te rizes our other appa ra t us . Not only
hav e we mad e a cons ta nt st udy of cord problems,
but have devel oped mu ch spec ia l mach iner y in
orde r to ass ure a un iform ly high sta nda rd of cords
suitab le for switc hboa rds of our manufact u re .

Th e " D ura tex" cord used. in t he No. 105
Swit chboard conta ins two cond ucto rs , a nd is
built up in a mann er similar to a man illa rope ,
which insur es maximum weari ng qu alities . Th e
severa l t insel str a nds, compos ing eac h cond ucto r ,
a re first twi sted together , se rved wit h two la yers
of tu ssah silk, tr eat ed with a spec ial moist ure
proof compound, a nd then covered wit h a bra ided
shea th. Tw o cond uctors, togeth er with du mmy
a nd filler thr ead s, a re finall y twisted as a rope a nd
covered with a hea vy a nd closely woven glazed
oute r braid.

Fig. 18 clea rly illustra tes the meth od employed
in bu ildi ng up t his cord. Such const ruction pro
du ces a firm, rou nd cord of low resistan ce, low
tr an smission loss, imper vious to moisture a nd Fig . l S-5howin lt cons t r uction a n d fini sh
lon g life. Cords made up in this ma nner will not ofoUDurates." Switchboard Co rd .
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st retch, and the st rain on the cord when returning to the plug sea t comes on the cord
bod y ra ther th a n on the tinsel cond uctors . In ord er to st ill fu rther streng then th e cord a
reinforcing braid extends eighteen inches from the plug end, where the flexure is greatest .
T he length of thi s reinforcing braid a llows the cord to be re-butted a lar ge number of tim es.

Operator's Cir cu it Equ ipme n t
T he ope ra tor 's circuit eq uip men t of t he No. l OS Switchboard includes our No. S-L

T ran smitt er , No. 20-A Ope ra to rs Receiver wit h sani tary wire head band , No. 20-A In
ducti on co il, NO. 23 Plug and minor assoc iated equipment.

Fla . 19- No. 20-A Opera to r's Receiv er wit h san ita ry wire head band cord an d plug .

T he suspe nded t ype of tr a nsmi t ter has been selected as best suited to t he average sma ll
magneto switchboard, where the operator is not requ ired to make long reaches, and where
it would be inconvenient for the operator to wear a breast transmitter before her at all times .
T he transmitt er employs the same ac tive elements as are used on our No. 896 Type Magn et o
Te leph ones. So well a nd fav orabl y known has thi s tr an smitter become that an extended
description is here considered unnecessary . T his highly important apparatus requires a
very moderat e amount of current in order to secure a high grade of transmission . As a
further means of economizing battery current the transmitter circu it is ca rried through
batt ery closing contac ts on the list ening keys . Current co nsequently can flow through the
transmitt er only when a key is thrown over for talk ing purposes .

Th e transmitter circuit contacts may be seen in the cord circuit diagrams Figs. 12 and 13.
T he contacts are arranged so that no click will be heard in the operator's receiver when a
key is thrown . Th ey also eco nomize current to such a degree that dry cells may be success 
fully used on thi s inte rmitte nt service. Absence of wet cells, such as the gra vity cell, \\;11
be appreciated by ev ery telephone man . Thi s opera tor's circuit requires for most efficient
operat ion, four dry cells connec ted in series-multip le. T he transmitt er is suspended by
flexible co rds from an adjusta ble, telescopic transmitter arm. Th is method of mounting a
switchboa rd transmitt er prevents v ibration of the building or vib rations caused by ope ra t ion
of the switchboa rd from reaching the transmitter, and int roducing extraneous noises in
the opera tor's circuit .

Receiver
T he No. 20-A Opera tor 's Receiver shown in Fig. 19 includes many features of practi

cal value. T he sanitary head band is made of flexible steel wire, having no sharp edges
or projecti ons to enta ngle th e opera to r' s hair . A highly polished black ena mel wh ich will
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not chip or peel off cov ers the wires. T his type of head-ban d can be readil y clea ned a nd
is more sanita ry than oth er head -ban ds in common use. ft may also be adjusted with ease
to conform with th e sha pe of th e wea rer 's head . T he receiver, togeth er with head-band
is extremely light weight . T his , with its sensit ive qualiti es , a llows the opera to r to work
wit h max imum comfor t an d efficiency . Eac h receiver is furn ished wit h a six foot cord
which term inat es in a four pronged ope rator's plug. Thi s plug is designed to engage the
opera to r's jack moun ted in the keyshelf ra il.

Operator's Breast Plate Set

Alt hough the No. 105 Switchboar d is regular ly furni shed with a suspended type trans
mitte r , a breast-pla te t ype ope ra to r's set ca n be subseq uently install ed , if preferred, by
d isconn ectin g th e suspended tr an smitt er a nd short circuit ing the t ran smitter termi na l
posts . A bre ast-plat e opera to r's set may th en be subs tit uted in place of th e head receiver
equipment. as th e opera to r's jack ma y be used for eit her equip ment wit hout modificat ion.
Th e b reast pla te operat or 's se t will be substit uted for th e suspended transmitter se t when
required with out ext ra charge. exce pt for repa cki ng expe nse as indica ted on pag e 25.

Generator Circuit Equipment

The N o. 105 Switch board is regu la rly supplied with our No. 38 High Power Genera to r.
Th is genera tor has five ba rs of selected magnet steel a nd furni shes curre nt for rin ging th e
most hea vily loaded lines. Included in the wiring between the generat or and ringing keys
is a genera to r switching key. Thi s key is of th e plunger t ype a nd is loca ted on th e rail at the
upper right side of th e cab inet as seen in Fig. 2, a nd is engra ved lO G E N". Wh en th is
plun ger is pulled out th e hand genera tor may be used, but when pushed in t he leads from
the ringing keys a re swi tched int o connec tio n with the gene ra to r ter minals located on the
termin a l boa rd. F rom t hese term inals leads ma y be ext end ed to a power ringing unit, if
desired . Offices opera ting a ny considerab le number of lines a re urged to inst all a reliable
source of power rin ging supply, as th e opera to rs ' efficiency will th ereby be great ly increased .
Bull etin No . 1019 desc ribing our excha nge ringing units or det ail ed informati on concerning
other power rin ging units will be gladly furni shed upon requ est from ou r nea rest branc h
office.

Buz zer

An opera to r ca n obviously hand le ca lls most efficient ly when she is enabled to recogni ze
t he presen ce of troub le. As a n aid in thi s d irecti on we have included a low resista nce buzze r
in the gene ra to r circuit . Th e opera to r soon beco mes familiar with th e in tensity of sound
from th e buzzer on va rious types of lines under norm al cond it ions and is often enab led to
det ect tr oubl e , even before a pat ron has di scov ered it s presence. Among th e uses of thi s
buzzer may be menti oned :-

1. Ind ica tion of open line or bur nt -ou t fuse.
2. Absence of genera tor current.
3. Indica tion of sho rt circuits .
4. Aid to opera to r in ringing code signa ls on pa rty lines.
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Continuous Ringing Night Aiarm Cir cuit

T wo distin ct and independ ently controlled alarm circuits are furnished on each No.
105 Swit chboar d . The first, or regular night alarm, is arranged to give a contin uous ring
as long as a drop shutter remains displayed, and while the assoc iated night bell key is de
pressed. Th e contac ts for this alarm circuit arc atta ched to the rear of the drop mounti ng
as shown in Fig . 8.

W henever a signal fall s a sma ll lug on th e d rop shutt er engages one of t he contac t
springs , carrying it forward into positive cont act with the associa ted terminal beneath .
Th ese contac ts, as will be seen, ca nnot be di stu rbed from the fa ce of th e board . T hey a re
reliable in act ion, ye t easy of access for inspect ion purposes . T he key controlling th is cir
cuit is similar in construction to the generator switch ing key, but is locat ed in the upper left
corner of the switchboard face and is engraved " N . A." A th ree-in ch batt ery-operat ed
vibra ting bell gives a loud , clear signal on this circuit.

Code Aiarm Cir cuit

T he cod e ala rm circuit is a pa rt icula rly desirable fea tur e for th e swi tchboard attenda nt
during either day or night hours, when her co nt inuous presence is unnecessary. Thi s
feat ure permit s a buzzer to accurately repeat each code ring on the rural or party lines, and
th e ope ra to r is req uired to go to th e switchboa rd only wh en her pa rtic ula r call is ru ng. A
small contact spring is a ttached. to the armature of each drop, and is arranged to engage a
con tact rod while the arma ture is drawn forward, Thi s rod , supported from the drop shell ,
extend s to the rear of the drop and is so arranged. that the code -ringing contac t may be
adjust ed by a sligh t turn wi th a screw d river. R eferen ce to Fig. 8 will show how eas ily thi s
rod may be reached. Not only does the code alarm conta ct spring opera te a buzzer sig nal:
but it produ ces, a lso, a d istinctly audible ra t tle, which aid s greatly in the operation of party
lines.

A slow ac ting relay is included. in the code alarm circuit, which is con structed so as to
pull up quickly, bu t fall aw ay slowly . T his relay holds the bu zze r circuit pos itively closed
during each ring and insures an accurat e, distinctly repeating buzzer signal.

Althou gh each drop is wired ready for code alarm service these contacts on any indiv id
ual drop or group of drops ma y be d isconn ect ed whe n desi red . Oper at ing com pa nies usuall y
find it preferable to leave only indiv idua l lines connected to the regular night alarm circuit,
and only toll and rur a l lines to the code alarm circuit . \Vith this arrangement any operator,
who has retired for the night, will hear a1l signals , and may readily distinguish eac h one that
requires att ention . The code ala rm circuit is controlled. by its individu al key, marked
"e. A." a nd mou nted beside the regular ni ght a la rm key . The cod e a la rm buzz er is operated
from four cells of dry battery, th e sa me battery al so serv ing the regul ar night alarm circuit.

St atic distu rbances, such as occur during thu nder showers, occa sionally throw a number
of drops and cause more or less inco nveni ence by ringing a night bell after an operator has
ret ired . T his difficu lty is usua lly most pron ounced on long rura l a nd toll lines . Wh en lines
of this class are co nnected to drops wit h a code-ringing alarm the static discha rge causes
only a short, easily distingui shed ring, and much annoyance is averted.

In addition to the above alarm circuit feat ures, terminals are provided to which ext en
sion night alarm or code alarm signals in a distant room may be wired when desirable .
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Position Swi t ch in g Key

A switchboard cons isting of two or more positio ns requires facili ties in orde r th at an
opera to r on any position may han dle t he cord s in adjacent posit ions, as well as her own,
d uring periods of ligh t load . Oper ato rs ' circuits on adjacent positi ons of a No. 105 Switch
boa rd ma y be int er-connected or rendered ind epend ent by mean s of positio n switching keys.
Swit chbo ard s ar e not regu la rly ca rried in stoc k with thi s key equipped , alt hough cable
wirin g an d neatly blan ked drillings ar e provid ed so that th e keys may be eas ily added a t any
tim e. Thi s switching key is similar in appeara nce to th e generat or switching key, a nd mounts
dir ectl y beside it . Positi on switching keys ma y be ad ded in acco rda nce wit h inform ati on
on Pa ge 25.

Transfer Circ u it

On switchboards con sisting of t hree or more positions it is obviously impos sible
for each individual opera to r to reach all line ja cks with a single pai r of cord s. Unde r such
condit ions it becom es necessa ry to install tr an sfer circuits which serve as ext ension links
fro m eac h posit ion to oth er points on the switc hboa rd wher e th e connec t ions ca n be complet
ed . Th e sta nda rd tr an sfer circuit termin at es in two ja cks inst alled in widely sepa ra ted
pos itions.

In handling a t ra nsferred connec tion, a n opera to r receives and an swers a signal in the
usual manner. Lea rni ng that th e line requested is loca ted bey ond her reach she insert s th e
associated ca lling plug into a transfer jack givin g acces s to the ope ra tor befo re whom th e
desired line appea rs. She th en request s th a t ope rator t o connect the specified tr a nsfer
circuit wit h th e desired par ty . A regular cord circui t is used by th e second ope ra to r to
comp lete th e con necti on . Instru ctions for comp leting transferred connecti ons a re most
sati sfac torily pa ssed betw een opera to rs in a verbal manner on boa rds not exceedin g th ree
or four sec tions .

Th e presen ce of two cord circuits in a transferred toll to local conn ect ion has her et ofore
been considered pa rti cula rly und esirable, due to th e hig h t ra nsmission losses . Many com 
plicated t ran sfer circuits hav e been developed in an effort to avoid introdu cing more th a n
one cord circu it in such conn ecti ons. The presen ce of eit her one or two of our "Z ero-Loss"
cord circuit s on such toll con necti ons insu res excellen t service a nd a llows th e use of a n ex
t rem ely simple and flexible tr an sfer sys te m. Fo r local to local t ran sferred connections th e
use of t he Zero-Loss cord circuits a re not necessary as th e presence of two regular cord cir
cuits in such conne cti ons will not cut dow n th e tr an smission perceptibly.

T ran sfer circuit wiring is not included in stoc k switchboa rds , but may be easily added
a t a ny time. J acks for tr an sfer purpos es a re mounted in strips of five, and occupy th e sa me
space in th e switchboa rd as five line drops. Spa ce for fifteen transfer ci rcuit s is regula rly
provided d irectl y below th e line d rops in eac h No. 105 Swit chboard . Tra nsfer ja cks may
be most convenien tly connected by short length s of swit chbo ard cab le, one end of such ca ble
coming alr ead y attached to one of the strips of jacks .

Th e remaining end is furni shed for med out so as to be eas ily attached to th e secon d
st rip of tr an sfer jacks a fte r moun ting in the switchboa rd sections . Informa t ion with regard
to ordering t ra nsfer equipment will be foun d on page 25.

BuUetln 101J-hQ. e 13
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No .I05 Mallnet oS""ltchboard

Party Line Rlngin g Key

Keys for selec tive par t y line ringing a re not regularl y furn ished on th e No. 105 Switch 
board. Master Keys , with attac hed cable and connec ting rack terminals, however , can be
supplied for mounting in these switchboards to such companies as are at present operating
harmonic, pulsatin g, or line to ground party line ringing. Purchasers desiring No. l OS
Swit chboards with provision for party line ringing are requested to outline their require
ment s to our nearest branch office.

Instruction Book

Furnished with each No. 105 Swit chboard is an instructi on book , known as Bulletin
1025, whic h gives practic al directions cov ering its installation and operation. Thi s volume
is in fact a switchboard text book , written in an interestin g manner, and readily under
stood by the av erage reader. Num erous cuts clearly illustrate the circuit operations, as
well as the instructions for most efficient mann er of installing the equipment. \Viring dia
grams and lists of apparat us contain ed in the No. l OS Switchboard are included in this
volume , elimi nat ing the use of easily lost blue print s and ty pewritten lists.

Switchboard Tools

The following se t of swit chbo ard . tools is regu larly furn ished with eac h No . 105
Switchboard . Th ese tools hav e been ca refully designed to a id in th e switc hboa rd ma in
tena nce and are construted of the best materi als.

No . 42 Screw Driv er for changing co rds in plugs.
No . 6 Sp ring adju st er for jack springs.
No . 38 Wr ench for jack sleeves.

Service Dep artment

Th e Stromb erg-Carlson Tel. M fg. Co. mainta ins a Service Department where bull etin s
are prepared on va rious phases of maintainance, and on operating problems met in exc hanges
of a size using th e No . 105 Swit chb oar d . Th ese bulleti ns contain ma ny helpful hin ts both
to the manager, wire chief and operato r, and will be mailed as issued to all purchasers of
our No . 105 Switc hboard Eq uipme nts .
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Dimensions and Prices
N o. 105 High Effici ency Magneto

Sw itchbo ard
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Fig. 20

Cod.
105-A
105-8
105-C

Wired fo r Eq ui pped with Sb ippln ll
. Lin es Co rd s Lin es Co rds We ight

50 15 30 5 360 Ibs.
100 15 50 7 400 ..
150 15 100 10 450 ..

(See pa ges 28, 29 and 30 for equipment diagra ms)

Pri ce
$343.90
434.75
619.75

5witc~~dsli':::~lI:bo~~t'U~ th~i~c~~r:: ~feS~i~~~~rdP~~~~_A~lI Ad~ftio:i~~:~~u':. ~fi h~;~::~
be placed in a ny of the above stand ard equipme nts when desired. Addit ions or dedu ctions to switchboa rd

~~dssha~~I~~i~i~e~t~k :r;k:r~~i~~i;~~;t~r . A:ad::t:C~h::g:c~(i~~obri~ili I~te~~~oi~' ad~~:r:ns~t~~;
prices given abov e when it is necessary to unpa ck a switchboard for the purpose of making changes (rom
th ese standards.

Lin e equ ipm ent s (500 oh m signa ls). each .$ 2.70
Cord equ rpmen ts, each 14.80

Other add it ions in equipment ca n be made at the following prices :
For positio n switchi ng key, ad d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.00
Fo r two strips of transfer jacks (5 jacks per st rip) complete with formed cabl e, sol-

dered to one strip add . . 12.50

Changes in sta ndard stock switchboards extend the delivery da te (rom ten days to two weeks .

Prius are F. O. B. Rochester, N. Y. or ChUafo, Ill.
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No . •65 M_lln e to Swi tchboa rd

T ypical Cross Section Drawing
No. 105 High Effi ci ency Magneto

Switchboard
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No 105 Ab Q.neto Switchboard

Typical Rear Equipment Drawing
No. 105 High Efficiency Magneto

Switchboard
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Fi~ure 22
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No. U5 Ma lln e to Swl t l'h boa rd

Equipment Drawing
N o. lOS- A High Eff ici ency Magneto

Switchboard
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Fig . 23-Standard Equipment of No. lOS-A ~faaneto Swi tc hboard.

Wired for Equipped with
Line Equ ipm en ts 50 30
Cord Pai r Equipment s 15

Shipping weight app roxim atel y 360 Ibs.
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No . 105 MaQ,ne to Switchboard

Equipment Drawing
No. lOS-B High Efficiency Magneto

Switchboard
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Fig . :U-Stand ard Equ ipme nt of No . 105·B Magnet o Switchboard.

Equipped with
50

7

Wi red for
Line Eq uipments 100
Cord Pair Eq uipme nts 15

Shipping weight approxima tely 400 lbs.

Bulle tin I02 3-PaQ,e29



STROMBERG-CARLSON TELEPHONE MA N UFA CT URI NG COMPANY

Equipment Drawing
No. lOS- C High Efficiency Magneto

Switchboard

.".....~ + r::
TALAIlIl4

-.0 b 0 no-

l 8LAN~S

}-". , I I I I -4+-+-91 9Z 9~ 94. 95 96979699100

"" 7S 19 dO 6162 ., .. '" ".., eeteetsc

)-
~l 6 2 631)4 05 "" ", ,,ro nr te n 74 75... ., 46 4~ 50 " 52 53 ,." "" ""'"
" ll 13 }4 ) 5 ,." "''''''' ~ ., 434445

re tr ie \9 20 " 22 23 ,." ee n ~ "I' XI. to U 12.1314 "

~1~T~~~ _
~ ~

(jj)...

S, ...CEfOftADOITION.l.LLIIOt
J""kS AND OIlOP'S. WIF!t O IUT
NOT EQUII'I'(D WITH A""AIlA 1l.IS

tmHm,
I I '"-,

'f
I I II

,- +.1fi . I ,
KEYS

EOIJII'1"lO CORD CIRCUITS

EOUII'!'£OW ITll

Fla. 25-Standard Equip me n t of No . l0 5-C Magneto Switchboard.

Eq uipped wit h

100
10

W ired [or

Line Equipments 150
Cord Pa ir Equi pm ent s 15

Shipping weight a pproximately 450 lbs.
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Switchboard Protective Appara tu s
Ev ery cent ra l office shou ld be adequa te ly prot ected from damage due to crosses with

power or light ing circu it s and from high pot en tial di schar ges du e to lightning. Such pro
tect ion is not only desirab le as a precau tion agai ns t int errupted service, but is ab solut ely
essen t ial in minimi zing th e excha nge fire hazard . Our No. 69-A Pr ot ect or has been especially
designed to meet the requir ements of th e ave rage excha nge, un less exposed to unusua l
condi tions. It will of course be und erst ood th a t outside ca bles ente ring th e excha nge should
also be equipped a t t heir oute r ends wit h protectiv e devices suited to t he local cond itions .

Fig . 26- T wo No . 1 Pro tec tor F rames a n d No . 1 Cable
Ra ck in stalle d with No . 105 Sw itc hboa rd

Th e No. 69-A Prot ector comprises t wo distin ct uni ts, one unit mou ntin g t he pr ot ecti ve
a pparat us proper , an d the ot her moun tin g te rmina ls only , to which ju mpers may be run
from th e prot ect or strip.

The pr otect or strip is illustr a ted in Fig. 27. Eac h protector strip is mad e up of fuse
clips, mica enclosed fuses, ca rbo n block light ning arres ters , and screw term inals, all rigidl y
mounted on a mapl e block in a ma nner easy to wire and mainta in. Th e fuse clips a re de
signed t o mount \Vestern Union Fu ses of a standa rd size. Posi tiv e con tact at th e fuse term
inals is alw ays ass ured t hrou gh the consta nt te nsion of th e spring mount ings. A ground
plat e exte nds t he full lengt h of th e strip a nd is equipped with a lug for solde red ground
connec tions a t eac h end .

Bu lletin 1013.-- Pa Q.e 31
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Fig. 28 shows the associated jumper or terminal
st rip. Th is st rip is eq uipped with terminals to which
th e outside cabl es may be solde red, and to which the
jum per s a re attached by mea ns of binding head
sc rews .

Use of screw terminals elimina tes the co nsta nt
use of a soldering iron, and insures positiv e con
necti ons. All terminal screws are reached from the
front of the protectors, and may he turned without
dan ger of loosening any nut s or bo lts. . Fla · 27-Pc. No. 12606 Prot ector S trip

Th e No. 69-A Protect ors a re assemb led in gro ups of ten pa irs each . Units of this size
enable extens ions to be made which will mee t only existing requirements . and will not
necessita te an inves tment in unused apparat us. T hey are thoroughly practical . efficie nt in
operat ion . and the cost is well within the reach of ev ery purchaser.

No. 69-A Pr otec tors a re a lmost invaria bly mounted on th e Str omber g-Car lson No. I
Protector Frame, which has been deve loped particularly for th is use. Th e No. I Protector
Frame is made up of steel chan nels and ang les, and is arranged to mount aga inst the wall
di rectly bac k of th e switchboa rd as seen in Fig . 26. Eac h un it of this fra me is a rranged to
moun t 50 pai rs of No. 69-A Pr otect ors, and according ly , provides the proper terminal

eq uipme nt for one of th e 50 pai r switc hboard cables
exte nd ing from t he top of the switc hboa rd . Th ese
frame units are designed in such a ma n ncr that a
number of frames may be lined up and fast ened
toge ther in a row prescnting a continuous appear
ance. Fig . 26 indicat es two such frames, wh ich
would be necessary for th e ult ima te ca paci ty of one
No. 105-B Swit chb oard . Jumper rings a re prov ided
a t th e top a nd bo tto m of eac h un it , t hat cont ribute

Fig . 28-Pc. No . 12607 J u m pe r Strip to the ease of running and tracing jum pers.

Cable Rack
Cables may be run from the switchboard to the protector frame in a most conve nient

a nd sightly manner by using our No. I Cable Rack which is a lso illust rated in Fig. 26. T his
rack is formed of chann el iron and has dimensions which allow proper working space be
tween the protectors and switchboard cabinet.

Protector Equ ipm en t Prices
No. 69-A Protectors, includ ing mountin g bolts , nuts , washers and fuses .
Pr ice per 10 pair strip. . 4.50
Pc . No. 12606 Protector St rip (10 Pair s of Protect ors less jumper st rip) . 3.00
Pc. No. 12607 Ju mp er Strip (10 Pa irs T erm inals) . 1.50
List No. 568 Y-l Amp ere Fu ses, per hund red . . . 1.80
No. I Cable Rack , for ca rry ing cab les from No . 105 Switc hboa rd to pr o-
tecto rs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.00
No . I Prot ect or Frame a rra nged for 50 pairs of No . 69-A P rot ect ors .. : . . .. 6.00

Above prices are F. O. B. Rochester, N . Y . or Chicago, Ill .



Fig . 29-Method of Cra t ing No . 105 H igh Effici en cy Switchboards
for Dom esttc Shipment


