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PRINCIPIES OF TELEPHONE SWITCHING

Function - The function of any Telephone Switching System is to connect
together temporarily the ILines of any two Subscribers so they
nay talk.,

@@

Step by Step Dial
Central Office

Subseriber Iine ~ A 2-wire Path between a Subset (Telephone) and the
Switching Equipment in the Central Office,

T

®2_Wire (T, R) Subscriber
Line

Trunk - A 2-wire Path (T, R) between two Central Offices.

No . 1 2=Wire ( T I R ) Trunk Panel
Crossbar N Ly Dial
Dial _X Office
Office Outgoing Trunk Incoming Trunk
from No. 1 to
Crossbsar Dial Panel Dial
Office. Office,



Reguirements of a Telephone Switchineg System

1) Originating Calls - Each Subscriber Line must have access through the
Switching Equipment to all other Subscriber lines
terminating in that Central Office, as well as to
all Cutgoing Trunks to other Central Offices.

No. 5
Crossbar

Digl Cen.
Office

Subscriber
Iines

2) Terminating Calls - Each Incoming Trunk must have
scriber lines in a Central Office,

)

4

Step by
Steplial
Central
Office
Panel
No. 5 Dial
* Cent
Crossbar o??iigl
Dial
Cen.Office

Tandem
Central
Office

No. 1
Crossbar
Dial
Central
Outgoing Office
Trunks

Step by
No. 5 itep Dial
Yrossbar entral
Dial Office
Cen, Office
Panel
Dial j“\‘No. 5
Tandem Central Crossbar
Central Of fice. |+ Dial
Office ”’/ﬂ(// Central
\,,,,,,/,//f/””’/’ Office

Toll
Central
Office

No. 1
Crossbar
Dial

Central
Office

Incoming Trunks —

Toll
Central
Office

access. 1o all Sub-

Subsecriber Lines -~

Tandem Office - A Central Office used as an intermediate Switching Point for

traffic between other Central Offices.
Toll Office - A Central Office for completing Calls to destinations outside the
Local Service Area of the Calling Station.
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Telephone Switching Systems
1) Manual
2) Dial
a) Direct Dial Control
b) Common Control

Manual Switching System
1) Subsceriber Iines are cabled to Jacks mounted on a Switchboard.
2) Operators comnect Subacriber Iines together manually by inserting
Plugs on the ends of Cords. into Jacks.

—Switchboard

a-Jacks

I bad

CALLING

SUBSCRIBER -Answering Cord, which

LQN connects to Calling
Subscriber Iine
Calling Cord, which
connects to Called
Subscriber Line.

Dial Switching Systems

1) Subscriber lLines cable to electro-mechanical switches, instead of Jacks.

2) The Calling Subscriber operates a Dial, which transmits electrically
the Called Telephone Number to the Switching Equipment in the Central
Office,

3) Direct Dial Control -~ Switches respond directly to Dial Pulses as the

Calling Subsecriber dials the digits of the Called Telephone Number.

Dials "367" Switch Switch Switoh Called
#1 #2 #3 Subscriber
No. "367"

4) The Step-by-Step Dial Switching System is a Direct Dial Control System,




5) Common Control Switching Systems - The dialed digits of the Called

Telephone Number are registered in the Common Control Equipment, which
uses the gtored information to:

1) Select an Idle Talking Path, through the Switching Frameg,
between the Calllng and Called Subscribera.

2) Close through the Talking Path,

3) Then the Common Control Equipment releases, to be used in
setting up other Calls.,

- NO. 5 CROSSBAR DIAL SYSTEM -

{ LINE LINK FRAME TRUNK LINK FRAME _’|
6@ | A)Dialing Channel-, Trunk Iink |
L i e e e e —
o] | T,R,as_‘\— T,R,B 5 \
Calling
Junctor
Subscriber | Switehing Frames —'
Line 4///’ \\ 7 ILine Link and I
/ Trunk Link Frames
\
Links” | N B)Originating Channeii;/ replace Manual
\\ / Switchboards I
l \ /
N , / |
| LINELINKFRAME  \ /| TRUNK LINK FRAME
\\ Trunk 1 A]A APPEARANO£ INTRAOFFICE l
N / TRE S TRUNK —| |
. /
Called R ¢) Ten:::;n::i Channe I B APPEARANGE _'
Subscriber \ B / TRes
t ——t N T
N \ / s d -7 m'f&?:'&'e
line Link S \ / s -7 T MACHINE
AN __,___7/__-7_-—-———1 RINGING
Q- —N I SShasTin
Talking Path. - Heavy Lines r\ // -7 i
Broken Iines indicate ! MARKER ;-— — — = =| ORIGINATING

temporary connections REGISTER |
between frames in setting

up a Gall,

| Common Control!

— Equipment \
NUMBER Replaces the
GROUP Manual '
l Operator

— e A —— — | — — — — —

A) Dialing Channel - Between the Calling Subset and the
Originating Register - made up of:
1) Line Link,
2) Junctor,
3) Trunk ILink.

B) Originating Channel - Between the Calling Subset and
the Intraoffice Trunk- made up of:
1) Iine Iink,
2) Junctor,
3) Trunk Ilink,

C) Terminating Channel - Between the Intraoffice Trunk

%) TCommon Control Switeh- | 204 the Called Subset- made up of's

ing Systems: 1) Trunk Link,

&) Panel Dial 2) Junctor,

b) No. 1 Crossbar Dial 3) Line Link,
No. 5 Crossbar Dial

d) Crossbar Tandem
@) Crossbar Toll. -6 -

)
)
)
)
g- Talking Path
)
)
)
)
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Number

222,458
223,201
223,202
224,565
237117
249,138
265,768
262,645
262,646
262,647
263,862
269,130
281,613
282,79
283,806
290,730
295,356
310,282
335,708
349,975
349,976
361,219
372,318
381,938
408,327
436,295
442,734
441,918
457411
486,909
498,236
498,289
498,291
499,748
510,195
511,873
511,874
511,875
515,108
515,109
515,110
520,246
520,590

EARLY DEVELOPMENTS IN DIAL SWI

TCHING SYSTEMS

tTable | —List of United States Patents on Automatic Telephone Exchanges
Issued During the Years 1879-1900, Inclusive.*

Date Issued

Dec.
Dec.
Dec.
Feb.
Feb.
Oct.
Apr.
Aug.
Aug.
Aug.

Sept.

Dec.
July
Aug.
Aug.
Dec.

Mar,

Jan.
Feb.

Sept.
Sept.

July
Nov.
May
Aug.
Aug.
Dec.

Mar.

Aug.
Nov.
May
May
May
June
Dec.
Jan,
Jan,
Jan.
Feb.
Feb.
Feb.
May
Nov.

9,1879
30, 1979
30, 1879
17, 1880
1, 1881
11, 1881
4, 1892
15, 1882
15, 1882
15, 1082
5, 1982
12, 1882
17, 1883
7, 1083
28, 1983
25, 1883
18, 1084
6, 1685
9, 1886
28, 186
24, 1886
26, 1881
1, 1887
1, 188
b, 1809
26, 1890
16, 1890
10, 1891
11, 1891
29, 1892
30, 1893
30, 1893
30, 1893
20, 1693
5, 1093
2, 1894
2, 1694
2, 1694
20, 1894
20, 1694
20, 1894
22, 18%4
6, 1894

Patentee
Connolly & McTighe

Westinghouse, 6. Jr.
Westinghouse, 6. Jr.
Westinghouse, 6. Jr.
Westinghouse, 6. Ir.

Buell,C. E.
Buell,C. E.
Connolly & McTighe
Connolly, M. D.
Connolly, M. D.
Connoliy, M. D.
Saell, £. H.
Cardwell, 6. A.
Snelf, f. H.
0'Donet, 1. M.
Bartelous, J. V. M.
Connolty, T. A.
Jackson & Cole
Lockwood, 1. D.
Bickford, J. H.
Bickford, J. H.
McCoy, J. A.
Lockwood, T. D.
McCoy, 1. A.
Smith, 1. R.
Ford, W. H.
Smith & Childs
Strowger, A. B.
Hayes & Sears
Strowger, A. B.
Clark, E. A,
McCaskey, A. S.
McCaskey, A. S.
McClaren, A. £.
Serdinko, 1.
Callendes, R.
Callender, R.
Callendes, R.
Callender, R.
Callender, R.
Callender, R.
Simoneau, L. €.
Childs, W.

Application

Sept.

Oct.
Oct.
Oct.
Feb.
June
Dec.
Aug.
Nov.
Nov.
Oct.

Sept.

July
feh.
June
June
Apr.
Mar.

Sept.

Nov.
Jan.
Jan.
Apr.
July
Feb.
Dec.

Sept.
Mar.

Feb.
Feb.
Apr.
July
Aug.
June
Apr.
Apr.
May
Aug.
Nov.
Nov.
Nov.
July
May

Date

10, 1079
11, 1879
13, 1879
27, 1879
17,1680
15, 1881
12, 1881
29, 1881
29, 1881
9, 1881
29, 1881
6, 1882
7,1882
29, 1883
5, 1880
15, 1282
10, 1883
5, 1884
26, 1885
25, 1685
18, 1886
29, 1687
11, 1887
6, 1887
16, 1888
31,1889
27,1889
12, 1889
3, 1891
19, 1892
5, 1892
29, 1892
25, 1892
13, 1892
22,1893
24,1893
12, 1893
13, 1892
2,1893
2, 1893
2, 1893
11, 1893
12, 1801

Humber

528,591
530,324
533,893
535,806
537,603
538,975
540,160
543,160
543,708
546,25
547,755
550,728
550,729
551,391
554,125
556,007
561,377
562,064
570,840
573,859
573,884
574,245
574,107
582,570

584,384

596,529
587,435
588,511
589,798
591,201
597,062
504,373
604,434
606,764
611,974
612,681
616,714
624,666
626,983
63,759
638,249
639,186

Date Issued

Nov.
Dec.
Feb.
Mar.
Apr.
May
May
July
July

Sept.

Oct,
Dec.
Dec.
Dec.
Feb.
Mar.
June
June
Nov.
Dec.
Dec.
Dec.
Jan.
May
June
July
Aug.
Aug.

Sept.

Oct.
Jan.
May
May
July
Oct.
Oct.
Dec.
May
June

Sept.

Dec.
Dec.

6, 1894
4, 1894
12, 1895
12, 1895
16, 1895
7, 1895
29, 1895
23, 1895
30, 1895
24, 1895
8, 1895
3, 1895
3, 1895
17,1895
4,1896
10, 1896
2, 1096
16, 1896
3, 1896
29, 1896
29, 1896
29, 1894
5, 1897
11, 1897
15, 1897
13, 1097
3, 1897
17,1897
7, 1897
5, 1897
11, 1898
24, 1998
24, 1898
5, 1898
4, 1898
13, 1898
27, 1898
9, 1899
13, 1899
12, 1899
5, 1899
12, 1899

Patentee

Childs, W.

Callendes, R.

Hey & Parsons

Nissl, F.

Decker, W.
McDonough, J. W.
Keith, Lundquist & Erickson
Shibata, W. Y.
Shibata, W. Y.
{Berditschewsky et al.
Hutchins, 6. K.
Smith, 1. G.

Smith, J. 6.
Lounsbury, W. F.
Houts, W. A.
Freudenberg, M.
Dean, 6. Q. & 1. fr.
1. Berditschewsky
Brooks, M.
Callender, R.

Keith, A. E.

Houts & Nilson
Bowman, L. G.

Clark, Ellacoft & Johnson
Macklin, A, B.

Davis, W. W.
Freudenberg, M.

Van Wagenen, A.
Strowger & Keith

Strowger, Lundquist & Erickson

Keith & Erickson
Decker, W.
Stillwell & Barneck
Lundquist, F. A.
Nifson, L. G.
Snow, H. P,
Lundquist & Erickson
Lundquist, F. A.
Decker, W.

Slater, L. C.

Kelth & Erickson
Seligmann-Lul, G.

Application

May
Dec.
Mar.
Feb.
May
May
Nov.
Oct.
Nov.
Mar.
May
Feb.
Feb.
Apr.
Dec.
Jan.
Aug.

Mar.

Jan.

Mat.
Sept.

Aug.
July

Sept.

Aug.

Sept.

Oct.
Aps.
Feb.
July
Aug.

Mar.

Nov.
May

Mar.
Noy.

Mar.

Sept.

Aug.
May
Dec.
May

Dafe

21,1890
18, 1893
30, 1893
17, 1894
14, 1894
2, 1491
7, 1894
11, 1894
24, 1893
27, 1895
6, 1893
18, 1893
20, 1893
23, 1895
24, 1894
10, 1896
3, 1895
23, 1896
26, 1895
19, 1896
16, 1893
15, 1896
18, 1896
28, 1893
17,1896
5, 1896
22, 1896
30, 1895
19,1896
17, 1898
20, 1896
25, 1895
10, 1896
19, 1897
9, 1896
1, 1897
28, 1893
20, 1897
3, 1896
23,1898
16, 1895
27, 1098

* Excludes village, house and factory systems. t Called "“Apostoloff." Note:—No automatic telephone exchange patents were issuad during the yaar 1900.

+ Taken from the Bell Laboratories Record January, 1953.
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THE FIRST PRACTICAL AUTOMATIC TELEPHONE SWITCHING SYSTEM

STEP BY STEP DIAL

During the Jesse James Era, Almon B.
Strowger of Kansas City found the under-
taking business rather slow. Upon
investligation, he discovered the local
telephone operator was his competitor's
daughter; therefore he developed the
Step by Step Dial Switching System so

- that he might enjoy a more eguitable
share of that business.

One day in 1889, during his spare tine,
Mr. Strowger sat at his desk carefully
placing pins around the edge of a collar
box, He had an idea that, by arranging
a metal finger or wiper on a centrally
located shaft and rotating it with an electromagnet, he could develop a
mechanism which could complete telephone connections without human aid.

Telegraph Instru-
ment Magnetss :
which thrust Pawls
into Ratchets to
step the Shaft
and Wiper around.

§~Ratchets
' i from
RS o St i Grandfather's

Screen Door Clock

Restoring
Spring.-

¥ “Cork Ring
Y with 100 Wire
Terminals.

An Experimental Strwoger Switeh — 1891

Mr. Strowger came to Chicago with his idea and an experimental switch, A
company was formed known as the, "Strowger Automatic Telephone Exchange;"
later reorganized as the Automatic Electric Company.

-9 -



THE STROWGER PATENT #447,918, Issued March 10, 1891

5 Line Wires - 4 for Switch Operation
and Release - 1 for Talking (Ground
X Return ; §
. T i
Teds sl "Tens! Ratgigini giﬂil'
N e Magnegi\\\ . <"Units" Ratchet & Pawi]

2 i g

Magneto
Subset Switch
Cylinder -

(3) Release Magnets-— Talking Wires

' connected to

"Hundreds™" Cylinder Con-
Magnet— | tacts according
¢’ = "Hundreds" Push- to Telephone or
' button Directory
LI C-Z ‘= "Units" Pushbutton! Numbers .

#H'~ "Tens!" Pushbutton
Release Pushbutton

, An "
PR

: b Pawl — 100/Horizontal
GROUN D GROUND. > Row

'=TﬁTF= : : : 10 Rows, one

 GROUND St B 5 e g above the

AR : othel‘ .
To call No. 315, the Calling Subscriber depressed the "Hundreds" Pushbutton (G')
three (3) times, 1ifting the Shaft and Wiper three (3) notches, and bringing
the Wiper opposite the third horizontal row of terminals. He then depressed the
"Tons'" Pushbutton (H') once, which caused the "Tens" Ratchet and Pawl Assembly
to step the Wiper horizontally to Terminal or Contact No. 310. Depressing the
nUnits" Pushbutton (I') five fﬁ[ tines forced the Pawl into the 100~tooth Ratchet
five (5) times, moving the Wiper to Contact No. 315. The Calling Subscriber next
cranked his Magneto, applying Ringing Current to the Called Subscriber Line to
signal the Called Subscriber, After the conversation was completed, the Calling
Subscriber depressed the Release Pushbutton CB1); energizing the Release Magnets
and thereby restoring the Switch Shaft and Wiper to normal.

The First Strowger
Automatic Telephone Exchange

Installed at lLa Porte, Indiana.
Cutover November 3, 1892.

5 Iine Wires.
Pushbuttons for "Dialing"
and Release.
Hand~Cranked Magneto
for Ringing.
About 75 Subscribers.
Flat Rubber Disc Type Switch, with
Rotaery movement only, and one cir-
cular Row of Terminals.

- 10 -



The "Finger-Wheel®" Dial Replaces the "Pushbuttons"

[y

Finger-Wheel Dial Developed by
Strovger Englneers:
A. E, Keith,
John Erickson,
Charles J. Erickson
Patent #597,062, issued
August 20, 1896,
Finger Slots replaced
by Finger Holes in
Later Subscriber Dials.

Push-Button Dialing resulted in a high percentage
of dleling errors and "Wrong Numbers," which made
Subscribers very unhappy and unnecessarily wore
out the Equipment. »o

Western Electric Company Meets the
Competition by Developing its
Own Version of the Dial

Makeup of Dial . : i g 2

100 Holes drilled in an Iron Ring.
Any one Subscriber in the group
of 100 could be selected by a

single "pull" of the Dial,
Dialing was dons by means of a
Spring-loaded Crank.

To Dial Subscriber #89

Insert the Peg on the end of the
Chain in hole No. 89,

Pull the Dial Crank around to
rest against the Peg and then
release.

As the Dial Crank restores to
normal, 89 pulses control the
switching equipment in the
Central Office to cut tThrough
to S-ubscriber No. 890

A Pushbutton was furnished for
Ringing the Called Station.

This type of Subscriber Dial was abandoned as the number of Telephone Sub-
scribers increased over 100,

- 11 -



THE KEITH LINE SWITCH - 1907

The expensive Switch used for each
Subscriber ILine in early Strowger
Exchanges was replaced by a smaller
and more economical Plunger Type
Line Switch, developed by A. E.
Ac~— PLUNGER BANK ROLLER  Koith, and first used in 1907. Thus
\% each Subscriber -Line terminated in
Y PLUNGER ARM one of these Line Switches, which

To 10 First
Selectors

i operated to connect that Line to an
\ Idle First Selector Switch when the
5, TAIL Calling Subscriber removed his Rand-
,'/-“/ set,
S
7 SOLENOID

SUBSCRIBER | HAS PLACED CALL USING LINE SWITCH | AND SELECTOR
NO. 5. MASTER SWITCH HAS MOVED PLUNGER OF LINE SWITCH NO. 2
OPPOSITE NO. | SET OF BANK TERMINALS WHEN SUBSCRIBER 2 REMOVES
HANDSET LINE SWITCH NO. 2 PLUNGES INTO NO. ! TERMINALS
AND CALL IS EXTENDED TO SELEGTOR NO |.

MASTER SWITCH
AND BANK

The Master Switch
keeps the Plungers
of Idle Line Switches
directed toward Idle
Trunks,

MULTIPLED TO

j (2}
+————-———,‘ | ' i LINE SWITCH

--—— AND BANK

(1

LINE SWITGH
~«——AND BANK

Ij | \PLUNGER

ALL TEN SET OF
BANK TERMINALS

1
[ GUIDE SHAFT
|
=3 — - E '
| i
I ) 10
- 12 - SELECTORS



THE LINE FINDER SWITCH - 1927

The Line Finder Switch, serving 200 lLines, was developed,
using the standard switch mechanism (the same as used in
Selector and Connector Switches), to replace the Keith Line
Switch required for each Iine.

1927 - Line Finder Switches first installed in Brazil, Ind.

RELAYS

BWITCH FRAME

RELAY MOUNTING SHAFT
PLATE

“ RELEASE
MAGNET

VERTICAL
MAGNET

TEST JACK
CARD HOLDER
—COMMUTATOR

LOWER COVER
PLATE

COLLAR
BANK ROD

—WIPER CORDS

A Lipe Finder Unit, normelly 20 Line Finder

Switches, serves a Line Group of 200 Lines.
Three EES Units mount one above the other on

a Line Finder Frame.

+

—
1N
J
o

L. SR

Below — Rear View of Line Finder Unit,

Note ILocal




Comparison of KEITHN LINE SWITCH and LINE FINDER SWITCH Operation

KEITH LINE SWITCH
1 Switch for Each Subscriber Line

The Keith Iine Switch connects the Calling Subscriber ILine to an Idle First Selector.
Non-Operated Line Switch Operated ILine Switch

PLUPiGER _-\ i PLU!:GER "R%
__/ |

Syt
OR
: e :
o Trunk (T,R,S) to S
/ First Selector y
o '
Subscriber Li ggm,(l:a—

; 18 2ND. 3RD.
‘ T = SELECTOR SELECTOR SELECTOR
Plunger =
! ZPlunger —— — —
- < Type — — | e
B > Line —_— — —_—
' switeh T — J—

LINE FINDER SWITCH
Normally 20 Switches for a Lire Group of 200 Lines (198 Subscriber & 2 Test ILines)

The Line Finder Switch "finds" the Calling Subscriber Line, wired to a set of Line Bank Terminals (T, R).
Switch Wipers (T, R, S) cabled to a First Selector Switch.

2og iﬂ}feg:s = 100 each <Trunk - Line Finder
: @ e Wipers(T,R,S) J
(LA to First Seld 2ND. 3Ro0. ICONNECTOR]
FINDER (I".E‘Ji s SELECTOR SELECTOR
eSub-_ —— ’ J— E— o= 2-1790
scriber —— J— S —
Iine — @ JE— JE— —
(T,R) f — — —
100 Iines (T1, R1) Selector Switches, under control of the Dial, "select" an Idle Path
100 Lines (T, R) . from the Calling Line Finder to the Called Subscriber Connector.

The Connector Switch, under control of the Dial, "finds" the Called
Subseriber Line,




THE R, CALLENDER SWITCHING SYSTEM

Patent #511, 874
Issued Jan, 2, 1894
Never Used Commercially
System Capacity - 10 Subscriber Lines

SUss. Syd3.
w7 N L

6
L 51
N DI __ Swi Swe
T ! a4
7 - N S
LAz T s
. e
7 TErD =
s £
ol R pa pELST ;
i / P
Pz G2 S
) I 5
A

&

Operation:

1)
2)
3)
4)
5)
6)

7)

8)

Subscriber No. 1 wishes to Call Subscriber No, 2, He transmits two (2)

impulses to the Central Office,

Rotary Magnet RM steps Switch Track 1 into alignment with inclined Runway

R2,

Switching Magnet SW1 operates to depress Gate G2, The Path is now pre-

pared for the desired connection.

Release Magnet Rel operates, releasing itwo steel balls B and B' from

Storace Track 2

The two steel balls B and B* roll down Storage Track 2, out onto Switchin

Track 1, to Runway R2 (See No. 2), to depressed Gate G2 (See No. 3).

The two balls B and B' roll down Gate G2 and come to rest on the contacts

of Cross-Connecting Plate P2 (Note detail of Cross-Connecting Plate for G5 -

two pairs of contact members bridged by the two steel balls,), thereby

establishing a Talking Path between the two Subscriber Lines, Nos. 1 and 2,

When the Subscribers finish talking, the Calling Subscriber "rings off,"

operating Magnet Al:

a) Tilting Contact Plate P2 so that

b) The two steel balls B and B' drop onto Return Runway R3 and roll down
to Elevator Belt 4. ’

c) Elevator Belt 4 returns the two balls B and B' to Storage Track 2, ready
for establishing other connectionse

A Storage Track 1s assoclated with each Runway R1l, R2, etc., onto which

the two balls may be deflected (Only Storage Track S1 has been shown,) if

the Called Subscriber Line is busy:

a) If Subscriber No., 1 is busy and another call originates for his line,
Deflecting Gate D1, operated by Magnet 5, will deflect the two balls
released for the second call to Track Sl, where they will be held as
long as Subscriber No. 1 Line is busy,

b) When Subscriber No., 1 Line becomes Idle:

1') Magnet 6 operates
2') The two balls released from Track S1 roll out onto Runway Rl to
set up the second Talking Path to Subscriber No. 1 Line,

- 15 =



System Makeup: 1
10
100

Switch Makeup: 10

1

10
100
10

THE J. W. McDONOUGH SWITCHING SYSTEM
Patent #538,975
Issued May 7, 1895
Never Used Commercially
Syst=m Capacity - 1,000 Subscriber Lines

TETT
AR 0R
AdNBeT

Central Switch "A"
Group Switches "B"
Terminating Switches "C"

Pairs of Rings (horizontal) per Switch. One Ring of

each pair bears a Phonographic Recording,.

Contact Carriage per pair of Rings (10 Carriages per

Switch) equipped with a Magnet, Levers, Catches and a

Phonographic Transmitter. Carriage Contacts slide over

outer surfaces of Rings.

Shaft per Switch mounted at the switch axis and rotated

continuously by an electric motor.

Radial Arms per Switch (1 Arm per pair of Rings) to

push the Carriage Assemblies around.

Gates or Vertical Bars (10 Groups of) (Carriage Contacts "make"

10 each) for each "A" and "B" Switch) - (with the Gates as the

Gates for each "C" Switch }  (Radial Arms push the
(Carriages around,

Inter-Switch Wiring:

10

10

10

Operation:

Gates of each "A" Switch Group (Total 100 Gates) wired to
10 pairs of Rings on each of the 10 "B" Switches.

Gates of each "B" Switch Group (10 Groups per "B" Switch,

10 "B" Switches, Total 1,000 Gates) wired to the 10 pairs
of Rings on a "C" Switch (Total 100 "C" Switches.).

Gates of each "C" Switch wired to 10 Subscriber Lines (Total
1,000 Subscriber Lines).

A) Phonographic announcements inform the Calling Subscriber as to the progress of
his call, This arrangement corresponds to the Revertive Pulsing used in the
Panel and No. 1 Crossbar Dial Systems,

B) Subscriber No.

1) Subscriber
102, etc,"

103 Calls Subscriber Noe. 549:

No. 103 removes his Handset and listens to the signals, "10l,

- 16 =



2)

3)

4)

5)

6)

7)

Operation of the J. W, McDonough Switching System

When the Calling Subscriber hears his own number, "103," he depresses a
Pushbutton which stops the Carriage of his "C" Switch, connecting his

Line to a pair of Rings on Switch "Bl,"

As the "Bl" Switch Carriages rotate, signals "10, 11, 12, etc.," are
transmitted,

Upon hearing "10," the Calling Subscriber again depresses his Pushbutton,
stopping the "B1" Switch Carriages, and connecting his Line to an "A" Switch
Gate (Vertical).

As the "A" Switch operates, the Subscriber hears the numbers of the Gates
past which the Carriages move, Upon hearing "5," he depresses his Push-
button, stopping Switch "A" Carriages, and cutting his Line through to a
"BS" Switch Gate.

As Switch "BS5" operates, the Calling Subscriber hears, "50, 51, 52, 53,
etc.," and upon hearing "54," he again depresses his Pushbutton, causing
the "BS" Switch Carrlages to stop and cut through to a "C54" Switch Gate,
As Switch "C54" operates, the Subscriber hears, "540, 541, 542, 543, etc."
When he hears "549," he depresses his Pushbutton once more, stopping
Switch "C54" and cutting through to the Called Subscriber Line wired to
"C54" Switch Gate No., 549,

THE MOISE FREUDENBERG SWITCHING SYSTEM

Patent #556,007
Issued March 10, 1896
Never Used Commercially
System Capacity = 100 Subscriber Line

1 SYES. NO./

2 SUSS. No.B

o SIS 0.3

1 SUBSs. NO.22

00020000080

N
N
3

AL 2

A) General System Features: The Central Office Equipment of this system re-

sembles a large railroad terminal freight yard., The cars required to switch
the calls would be about the size of those for a O-gauge tinplate toy electric
train,

1) A metal Car or Wagon (Al, A2, A3, etc.), operating on an insulated metal

2)

Track, is required for each Subscriber Line.
Beneath the Tracks (Cl, C2, etc.), and at right angles to them, is a
number of metal Beams (Bl, B2, B3, etc.).

- 17 -



3)
4)

5)

6)

Each Beam (Bl, B2, B3, etc.) is wired to the movable Contact Member
(D1, D2, D3, etcs) of an "X-Y" Coordinate Plate Switch (Pl, P2, etc.).
Corresponding stationary Terminals of each Plate Switch are multipled
together, A Subscriber Line is wired to each Multiple,

Each Plate Switch has an F1 ("X") Carriage driven horizontally along a
Track, plus a second El ("Y") Carriage, moving at right angles to the
first.

Contact Member D1 of Plate Switch Pl (also D2, D3, etc. of other Plate
Switches) is supported by the El Carriage.

Links and Magnets Ml (horizontal or "X" drive) and N1 (vertical or "Y*
drive) drive D1 over the entire Contact Field of Pl Plate Switch, A
visible Register at the Calling Substation records the progress of the
Dl Contact Member over the coordinate Contact Field,

Operation: Subscriber No., 3 Calls Subscriber No. 22:

6)

7)

Car or Wagon A3 is released electrically by the Calling Subscriber, Nos 3,
to hunt for an Idle B Beam,

A Projection X3 on the underside of Wagon A3 hits the first Idle B Beam
(Bl in the diagram), and makes an electrical connection with it, swing-
ing the Bl Beam downward, out of reach of any other Subscriber Wagon.
Plate Switch Pl is now connected to the Calling Subscriber, No. 3.

This initiates the operation of Plate Switch Pl. Magnets Ml and N1 sweep
the movable Contact Member D1 horizontally and vertically over the Contact
Field.

The number of each Terminal ("1, 2, 3, 4, 5, etc.”) over which the D1
movable Contact Member sweeps is recorded on the Calling Substation Register
R3.

As soon as the desired Subscriber Number, *22," appears on Register R3,
the Calling Subscriber releases a Pushbutton, which stops the D1 movable
Contact Member on Terminal No., 22 of Plate Switch Pl,

The Talking Circuit set up extends from Ground, through Subset No. 3,
Wires 1 and 2, Track C3, Projection X3, Beam Bl, Wire 3, Contact Member
D1, Terminal No. 22 Plate Switch Pl, Wire 4, through Subset No. 22 to
Ground.

THE WESTERN ELECTRIC ROTARY SWITCHING SYSTEM
Developed About 1905
Dial Pulses Control Selections Indirectly
Used Only In Europe
System Capacity - 10,000 Subscriber Lines

Rotary Switching System Features:

1)
2)
3)
4)

5)

Power-Driven Equipment - Horizontal and Vertical Driveshafts provide power
for operating the Switches - A 2 H.,P., Electric Motor is required for a
10,000~Line installation,

Switches have Rotary Motion only.

Switch Banks (To which Lines or Trunks are cabled) - Semi~Circular in
shape - 200 Sets of Terminals, 20 Sets per Level, 10 Levels,

10 Sets of Brushes per Switch -~ Only l-Set "tripped" to "wipe" over the
Terminals of l-Level.

Selections controlled by Register Switches, positioned by pulses received
from the Subscriber Dial, As the Selector or Final Brushes "wipe" over
one Terminal after another, a Pulse is sent back (Revertive Pulsing) to
thd Register Switch for each Terminal contacted. When the Register Switch
reaches normal, the Circuit is opened and the Brushes stop on the last
set of Terminals.

- 18 =



6) Switches Used:

a) Line Switch - "Finds”the Calling Subscriber Line.

b) Selector Switch - Finds an Idle Trunk, under control of the Register
Switch, from the Line Switch to the Final Switch
serving the Called Subscriber Line,

¢) Final Switch = Under control of the Register Switch, finds the Called
Subscriber Line,

d) Register Switcht

1') Stores the Digits dialed by the Calling Subscriber.

2t) "Translates" or Converts the Dial Pulses received on a Decimal
Basis (1-out-of=10) to a series of Pulses necessary to make
Selections on the basis of 1 out of 20 (20 Sets of Terminals
per Levell),

3') Controls the operation of the Selector and Final Switches on a
"Revertive Pulsing” basis,

Selector Switch Bay, tFinal Switch Bay Sequence Switch Bay

ﬂ i |

; Register

Line Switch ST
Bay. ; W1TC
Day | Sav
i 28y
¢
s
Rotary
Switching
System —
Small
Installation




Rotary System
Rotary System Selector Bank Selector Brush Carriage and Brush

it

~ Brush : SO o ~-

Centering
810'}23 =0

«<— Commutator

!

tal Rows of
- 10 Levels,

E -4 [ Etear,

Wiring Lugs

Driven Disc —

Releases a Brush Latch, “"Tripping”
Rotary System Line Switch One Set of Brushes.

1 Set of 4 Brushes (Total 3

Commutator

710 Spiral

Projections
- or Teeth =~

-1 for Each
o Set of
- B;ushes

Bevel Gear Driving Disc s } : WL lutch
Power Take-off Clutch Magnet - J P Macnet
From Vertical Driveshaft Driven Disc — i s

60 Subscriber Line Terminals per Banhk

20 Terminals per Row (Horizontal)
4 Horizontal Rows of Terminals per

Level of 20 Lines,

bi‘livi‘ng;l-) isc
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The Rotary System SELECTOR SWITCH

Selector Brush Chooser

Brush Resetting

Sequence Switch

The Final Switch is
similar in construct-
ion to the Selector
Switch.

Selector Brush
Garriage —

Selector Brush Chooser
Driving Disc

Register Switch

1) Registers Dialed Digits,

2) Controls Selector & Final Switch
%~ Operation,

Index Wheel

(20 Positions)

Y s
e ,46

The Register controls Selector and

Final Switch operation (On a Revertive
Pulse basis) as it restores to normal,
after being advanced b¥ Dial Pulses to

the position representing the Digit
Dialed.

COCCC oL
(IR I T

Selector Bank

; Switch
e Driving Disc
Selector Brush Carriage
Driving Disc

Sequence Switch

(Power-Driven Relay)

Index Wheel
(18 Positions)

X ._'__ i,

- Spring Pileup

HANBNS BUNBAY

--Ebonite Cams

—NENNES SRENYE LIl
éééueﬁp

<Power Cam
m
" (Power Magnet)

As the Sequence Switch rotates only

in one direction, it always opens and
closes the circuits wired to its con~
tacts in the same order oxr "sequence."
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GENERAL COMPARISON OF SWITCHING SYSTEMS

A) Subscriber Lines Cable tot

~7 1) JACKS in the MANUAL System
%
[~/ TIRIS]

T | Subscriber
Line
Circuit

Subscriber
Line
T CiICUit

T Subscriber
R Line
Circuit

4) A CROSSBAR SWITCH VERTICAL in a CROSSBAR Dial System

y 10 LINES -

T|Subscriber T ;
Line H
R Circuit
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GENERAL COMPARISON OF SWITCHING SYSTEMS

B) A CONNECTION is MADE in a:

1) MANUAL System - By a PLUG on the end of a CCRD.

G OR JO8
mox’&%gg
(GO0

seaa\

M<— Ring Shoe

(IIHS

Closed Crosspoint

(T, R, S) Vertical _«\\7‘ |
Multiple Stationary
Contacts to Horizontal
Multiple of Operate
Springs,

Sube Line—(T, Ry S)— > | ‘k\‘Crossbar Switch
- 24




GENERAL COMPARISON OF SWITCHING SYSTEMS

C) Method of MAKING A CONNECTION in a:

1) MANUAL System - The Operator picks up an Idle Cord and inserts the
Plug of that Cord into a Jack.

LI
EQUIP'T.

ANSWERING
JACK

2) STEP BY STEP Dial System - The Operator's Hand and Arm Movements (1l') are
replaced by a Stepping Magnet (2') thrusting a Pawl (3')
into a Ratchet Tooth (4'7, stepping the Shaft and Wipers
(5'), first Vertically (6'), then Horizontally (7°) or
in a Rotary Direction to the desired Set of Switch Bank
Terminals (8'). Each Step is held by a Dog (9').

2t) Double-Spool Magnet.
Armature, to which Pawl is linked,

Stationar
Vertical \ Dog o)

F}-——Rotary Armature

Rotary Pawl (3')

Ratchet Vertical
Do§ §952

Vertical

7 Pawl (3')
S 71 TN Rotar
1 ggl;&,:,, [ N™:Vertical Ratchet 'E_Y(i'_).
QAR N\ Teeth (47)
ertical Pawl

Guide

Rotary Ratchet

Eggég;:::::ﬁ A = AT
- , 7 -

‘ ‘ Switch Shaft & Wiper(6c)
Assembly ((5') ‘

Switch Bank Terminals (8')
- 25 -



GENERAL COMPARISON OF SWITCHING SYSTEMS

C) _Method of MAKING A CONNECTION in a:

3) PANEL Dial System:
A') The Common Control Equipment (1™), which replaces the Manual

Operator:
1'; Registers the Digits Dialed, and
2') Sets Up the Connection (2") to the Called Subgcriber Line.

] l
;;ing\\Jg .
J [ -
\.a | s B
= | -1 .
= I N - | g
--:_..—; [ 1 L
=Sl [ L —
.é% I :/ - :ﬂr"‘ 1 -
= o R STATION
4 Ld I+
LINE l OISTRICT INCOMING PINAL
FINOER | FRAME FRAME  PRAME
FRAME 1+
Il OECODER
| (1)
‘L SENOER.

B') The Operator's Hand and Arm Movements are replaced by:
1') An Electrically-Operated Clutch (3"), which
2') Forces a Rack (4") against a Rotating Cork Roll (5").
3') Friction drives the Multiple Brush Rod (6") Vertically.
4') The Shoes (7") of a "Tripped" Multiple Brush {8") "wipe" over
)

Multiple Bank Terminals (9" ).

5') The Clutch is released by the Common Control Equipment when

the Multiple Brush Shoes make contact with the desired Set

of Multiple Bank Terminals.

6') A Pawl (10") drops into a Rack Slot (11") to hold the
Multiple Brush Rod in position,

—ae 7') The Multiple Brush Shoes in contact with the Multiple Bank

L B Terminals correspond to the Plug inserted in a Jack of the

Manual System.

CLUTCH

(3")



GENERAL COMPARISON OF SWITCHING SYSTEMS
C) Method of MAKING A CONNECTION in as

4) CROSSBAR Dial System (Method of Switching a No. 1 Crossbar Call shown below,):
A') SWITCHING FRAMES, on which the Talking Path is built up, replace the Manual SWITCHBOARDS.

B') COMMON CONTROL FRAMES, which replace the Manual OPERATCRS:

1') Register the Diaits Dialed,

2') Set up a Talking Path (1") to the Called Subscriber Line, Only Line Link and District Link
C') In Handlinq a Call, the COMMON CONIROL EQUIPMENT: Frames shown belows

1*) Selects an Idle combination of Paths through the various Switching Frames.

a') A Path between two Crossbar Switches on the same Frame is a LINK (2").
b') A Path between two Crossbar Switches on different Frames is a JUNCTCR (3").

2') Closes the necessary Crossbar Switch CROSSPOINTS (4") on the various Switching
Frames to cut through a Talking Path bétween the Calling and Called Subscribers.

3') Checks the continuity of the established Talking Path to insure there are no opens.

ﬁ shorts or false grounds, then releases, ro/sa'dy to handle other Calls. ﬁ
{1")
égg Line J[ istrict Jf Office J« Incoming l Line ‘ @\!&

Link Link Link Link Link ( So—
Calling Frame T Frame || |Frame Trunk/' Frame T“ Frame Called
Subscriber ~— (3" (3") 1 —— (3")—r Subscriber
~ - ! - -
Common Control - - To Office
Equipment - Link Frame
“LINE LINK FRAME - = ——— - RDIRICT LI?;,I;RAMgOB Tink \
. 4 -
(2") - 100 Links ¥ — o ANKS
] 13 1_ . . —
R HE L [T ey ,
. - ff1]ll'll‘|ll.rl ; - ‘111 —_ " —-
Primary Switch * Secondary Switch : Primary Switch :1(~4 ":'Secondary'Swi'tch -
Noug N0.9 : Noog - z
TR SeazEEE === S SERNENdas | No. 2 :
LI e e A 1 ° Ty ‘ HH?LHﬁLHH'HL“
RENEREAN AEERERANNEEN f
SRRsaSzdEs e Prinary Sutten fEiE | LR
—O Primary Switch Trimary Switch s
- Ng 4 of Secondary SWltCh (3" )_ NO. Z JSecondary Smtch
—_— *
HH Lt At Rt ar SURLLL VI
; T N a k{4t ) B R EARRN ARERR! R R RN
NENENEA NN R R
R R R H - HR e B RARsSRE=EsEz=aay
= Primary Switch E :Secondary Switch .= Primary Switch Secondary Switch
—_ NO. 0 (g 0 NO. 0 . - NO. 0 NO. 0
) S 0 A B t - 0 O 0 5 ) 5 Tt
A ] = 0 \ A HHH
Calling Sub, L:’Lne—-Jk / L
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SUBSCRIBER STATION EQUIPMENT

Subscriber Station or “Substation” = A Subset (Subscriber Set) installed
and in service for telephone communi=
cation,

Substation Equipment = 1) Subscriber Set or "Subset" - An instrument
designed for eriginating and receiving
Telephone Calls.

2) Substation Protector « Mountss
a) Protector Blocks (Lightning Arresters) =
High voltage protection.

b) Fuses (7 Ampere, Tubular) or Lead Spacers =
xcess current protection.

1) SUBSET

500-TYPE SUBSET

Front View

-~ 29



‘1) SUBSET

Ringer Volume Adjustment

E2) Receiver Unit

500~-TYPE SUBSET

Bottom View

E) 12-0z, Handset ——> |

El) Transmitter Unit —»
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-'[E-

.8 Housing

Z’Hand set Cord L F) Equalizer

(Neoprene)

1) SUBSET

500-TYPE SUBSET
With Housing Removed

«— Line Cord
(Neoprene)

<= C) Ringer
‘(,D) Network

A) Switch-
4,6—
hook

B) Sub. Dial
(7-Type)



Dial "Off-
Normal"
Contacts

to eliminate

—— Dialing Con-
tacts break
and make to
form Dial
Pulges -

(10/second).

1) SUBSET

short out RE(

"Dial Clicks"

D2)

TER.

LINE
- ~—CORD -
C)RINGER (Ring)
G L2 L
G —oQ
S
s t—°2]
Gk
N E A
- ) .. D3)
K@—%F—Qﬁ?
4) D4) O0.2MF © O0.4MF A
FILTER -
g A T2 Y

NETWORK

)Switchhook
Contacts

-_— —

EQUALIZER - F)

L

F3)

VAR.2 @-

E2)REC.
E) Handset

/

N

S

7

F3)
\ﬂkflli
B

" R2)\THERM.

TRANS.E1)
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1) SUBSET -~ COMPONENTS

("A," "D2," "F3," etc., refer to Photo and Schematic on preceding pages.)

""'f———j A) Switchhook - 1) Turns ON the Subset when the Subscriber removes the

— ot Handset from the Cradle.

3 2) Turns OFF the Subset when the Subscriber replaces
Handset in the Cradle.

B) Subscriber Dial - Opens ("breaks") and closes ("makes"™) the Subscriber
Loop (Line) to the Central Office 10 or more times
gﬁé%%%;> per second to direct the Switching Equipment in set-

ting up a Call. An apparatus blank mounts in place
of the Subscriber Dial for Manual Service.

C) Ringer - Operated by 20-Cycle A-C Ringing Current from the Central Office
' Ringing Machine to signal the Called Subscriber,

D) Network - Made up of:
D1) Induction Coil - A Telephone Transformer to strengthen the voice
currents,
f D2) Sidetone Balance Coil - Maintains a constant balance
/ ; (flat response) over the voice-frequency range.
—[ngéi:T S Sidetone -~ The reproduction by the Receiver of voice
D3) | sounds and room noises actuating the Transmitter of

% P the same Subset.

D4) D3) Capacitors - A Capacitor is a device (two conductors

T A 1 separated by a Dielectric or insulator) which blocks
T dacs (such as Talking Battery Supply), but transmits
a,c, (20-Cycle Ringing Current),
D4) Resistors - A Resistor is a device for controlling the rate of
—AMN— current flow in a circuit
D5) Filter = A 50~0Ohm Resistor in series with a 0,1 mf, Capacitor and
the Induction Coil Windings to suppress radio receiver
AN interference resulting from "breaks" and "makes" of
the Dialing Contactse.
E) Handset - Includes the Transmitter and Receiver Units:

& E1l) Transmitter - A device which converts the mechanical energy (air
pressure variations) of sound waves into electrical energy (varying
electrical current - Talking Current.).

E2) Receiver ~ A device which converts electrical energy into the mechanical
energy of reproduced sound waves,
F) Equalizer - A device for controlling reproduced voice volume or level, with
variations in Subscriber Loop length, and with different Talk-
ing Battery Supplies,

F1) Ballast Lamp - A Current Requlator with a tungsten Filament, con-
nected in series with the Transmitter Unit. The Filament resis-

tance increases rapidly as temperature rises, to maintain a
constant. current.

F2) A Thermistor - A temperature-sensitive Resistor bridged around
(shunting) the Receiver Unit, and connected in series with a loss~
limiting Resistor. The Thermistor is heated by the Ballast Lamp
Filament to introduce loss automatically, thereby avoiding
excessive voice level on short Subscriber Loops.

F3) A Varistor - A variable Resistor (Resistance decreases as im-
pressed Voltage increases), shunting the Ballast Filament to
limit current flow through it.
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2) SUBSTATION PROTECTCR

The Substation Protector is made up of:
a) Protector Block Assembly (Lightning Arresters) -- One per Subscriber
Line Wire - Operated by high-voltage on Subscriber Line.
b) Fuse - 7-Ampere Cartridge Type; Lead Alloy Spacers on 111A - One per
Subscriber Line Wire - Operated by excess current flow through the
Subscriber Line, ) 1pROP

WIRE

CARBON BLOCKS

(GROUND SIDE) ‘ cacurt
CERAMIC ul
DER ! E——
Hou N PROTECTOR - BLOCK
~ ,-  SPRING
N
z CARBON BLOCKS
TO LINE b | Bt A~ (UNE SIOE)
<
GROUND
ELECTRODE™

0.003" GAP
BETWEEN
BLOCKS

98A SUBSTATION PROTECT(R

Mounted in Well-—
(Under Spring Tension) yal
Protector Blocks
¢y+Carbon Disc. s
@FCarbon Rod in s
Porcelain Tube, -

Cap Screw

111A SUBSTATION PROTECTCR

FROM LINE
—

BEFORE AFTER

OPERATION OPERATION

N LEAD p
TTT T ALLOY T T
SPACERS

106A SUBSTATION PROTECTOR

TO INSTRUMENT
—

|||—q
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INTNGIND3 INVId

3AS1NO

OUTSIDE PLANT EQUIPMENT

GCENTRAL OFFICE

X" BOARD

1

MAIR  DISTRIBUTING FRAME

N

~

STREEY

_d-.--;,f-,}

POY
HEAD

LICE

MANHOLE
%

e

ALLEY

& Z
TILE CP.DU’T
z AL

O 7 7.7 2.0

1212 PAIR CABLE

OUTSIDE PLANT
EQUIPMENT

ORAWN OY. [ [§.
CHECKED m# Fl6. 31

Outside Plant Equipment Required

L3 UARD ARM
K i CABLE RING =
urssewece ERIAL CABLE
N
cLAMP CABLE TERMINAL 80X
{Fusg)
N ca Y
{TErumaL I N
Noox =
y a1 E
:r W ] SUBSCRISER'S
i} RESIDENGE
. —-STEEL mISER
::3——- S0 PAIR CABLE h m]
S eSS '
] | Northern White Cedar ==
i1 | Lodge Pole Pine Borect
§ [ Southern Pine : orgum
'] | West Coast Douglas Fir VI —eaTER FiPE
,\‘L/, Western Red Cedar i H
i i iNestern Larch T
) :-'g i -\\~ ST
‘l EE\E'L . SIDEWALX IR CE LR TE
: \‘%r AN AN N ~
7 2 ror ]
WEAD
SPLICE ~
\ \ TO OTHER MARHOLES —
AL % AT, VAT L O A7 I A 2 090 A T Fr s Mo AR
T
x5 A1) MANHOLE =
YRALS CZZN Z

between the Central Office and a Substation



DROP WIRE

Concentric Cable — —Unit Cable

Types of Exchange Cable
MESSENGER Lead Covered
Lepeth )

Alpeth )-From Core
Stalpeth) Outward.

Aerial

Cable Al - Aluminum
Cable Rings - Le - Lead
Cable now lashed St - Steel

tightly against Peth - Polyethylene,
Messenger Wire

TERMINAL
80X

Polyethylene Con-
ductor Insulation

- LE: -
INTWAINOT INVId FJAASLO

A

Corrugated ; o ; ' Polyethyl-"
Steel or Alumin ene Sheath
Sheath : :

Cable Terminal (Later Type -
Mounted on Cable instead of
pOleo)

QUTSIDE PLANT EQUIPMENT




MDF - Main Distributing

grape
Vertical P—1L1P—“Eggig.
Columns of — = | Rows of
Protector Mourrl:]mg\\ H —— g:n;inal
- .
M. S | 2Lrips
7 |
—F
1st ¢
.. Floor
Pothead Splice )
Cable
Vault in
Basement
Typical Manhole

(6' X 4* Wide X 5°' High)

Flameproof Insulated
Cables extend Lines
and Trunks to Main
Digtributing Frame —

P~

9 or tar Bandage -~
Cheesecloth, Roofing
Felt, Cement Mortar

-~ Q¢ -
INTWAINOT INVTId FASINO
L.

Pothead Splices .=t
End of Underground Cable

Rubber Duct Plugs Used in

Manholes and Cable Vault to : : - | : % ‘
Seal Out Water and Gas. ' Central Office Cable Vault

Cable Pins support Cable Rack
Cables

OUTSIDE PLANT EQUIPMENT
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Auxiliary Framing Bars
(Superstructure)

Threaded Rod

Switchboard Cable
Cable Rack

Rolling Ladder
Track

VIDF - Vertical Rows

— VMDF - Protector
of Terminal Strips | —

Mountings

. 1) Protector Blocks
HIDF - Horizontal ' 2) Heat Coils
Rows of Terminal

Strips

-~ HMDF - Horizontal
. Rows of Terminal
Strips

3-Wire Flameproof
Jumpers (T, R, S)
lie loosely on
Shelves,

Rolling Ladder

Loudspeaking Tele-
phone to Local
Test Desk

IDF - Intermediate
Distributing Frame ‘
1) Not used in Cross-

—2-Wire Flameproof
Jumpers (T, R)

lie loosely on

Shelves

: Mezzanine Platform

MDF - Main Distributing
Frame

l) Outside Subscriber

,' Lines and Trunks

bar Central Offices terminate on the

2) For re~locating { u ame——— 2 N _ , VMDF.
Lines on Switching 2i 257 o . B ‘ Lo u 2) Central Office
Equipment in Man- ‘ / : ] ] Ao Equipment cables to

ual, Step by Step l Y - : the HMDF.
and Panel Offices.. o Y SRR 3) 2-Wire Jumpers

3) 3-Wire Flameproof 2) grgi ggDzrgocgﬁfF.
Jumpers from HIDF witchbo e
to VIDE. CENTRAL OFFICE DISTRIBUT ING FRAMES from HMDF to HIDF.




New

300=-Type Connhectors
CROSS-CONNECTING

VMDF _EQU IPMENT

Section of C50A  _mTTTTTTTTTTTe o, [ERMINALS
Protecto
" eLor TEST |,0.8 Ayee——ees o
PANEL
COLORED .
DESIGNATION - =
PLATE OPEN
POSITION

WORKING

 TO SWITCHING POSITION
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VMDF EQUIPMENT

CS50A. CENTRAL OFFICE PROTECTOR
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OTHER DISTRIBUTING FRAME EQUIPMENT

Terminal Strips - Mount on the
HMDF, HIDF and VIDF, as well as
on Switchboards, Units, Frames,
etce, to facilitate necessary
changes in wiring, assignments,
cross~connections, etc,

HMDF Terminal Stgip-—""a-

Terminal Punchings for hand-
wrapped connections,

Junper Terminals
,\,m e

Terminal Punchings
Switchboard Cable Terminals

VIDF Terminal Strip

— Fanning Strip

HIDF Terminal Strip

All of the above Terminal Strips are assembled by
hand,

Newer Type Terminal Strips have the Punchings cast in
a Resin Compound block, which is attached to a Wood
Fanning Strip by means of self-tapping screws.

Many new Terminal Strips are arranged for Gun-Wrap Wiring

Distributing Rings
Mount on Verticals of Distributing Frames,
The Rings are finished with a viterous enamel
paint, which acts as an insulator in case the
Jumper insulation is defective. Rings prevent
the Jumpers from becoming wedged in the Framework.
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. Cabling Between
¥ Distributing Frames and
Manual Switchboards

B 80ARD A BOAROD

LOCATCO Ow WLl E LODATEO O I l
7 Cain 41
2z RITYTNY F
[
3 rasesmazsanimasnn iy . s
RS = xS

3-Wire Flameproof

p—ra———r
A

Jumper 2-Wire F_Lameprooi%
SOAQOmT AL VEATICAL umPer VEATIGAL
- W‘\J o S il SO NUSIPN =
INTERMEDIATE DISTRIBUTING MAIN DISTRIBUTING
FRAME FRAME
LINEFINOER FNAL
FRAPIE FRANME For Checking Calling
Subscribsr Number on
Long Di‘sot?}ge Calls
Z.ca BoOARD
"""""""" ™
Cabling Between
Distributing Frames
t A and
< Y1 Panel Dial
E & Switching Frames
Panel Dial Call
originates
on a Line Finder
Frame and
-t — - ‘ - e terminates
B ke = CD“ h - TTTTT77""" on a Final Selector
D
’_j Frame
L—ﬂ }:
7. i
MOL LAF M.L.R.
W v '} A
@ il 1
- =7
— 1~
—— Ij G
—F 0 M,
_J———E’ [ —r - 44 -
-




	Lesson No. 1 FUNDAMENTALS OF TELEPHONY Section 1 Principles of Telephone Switching
	Lesson No.1 FUNDAMENTALS OF TELEPHONY Section 2 Early Developments in Dial switching Systems
	Lesson No.1 FUNDAMENTALS OF TELEPHONY Section 3 General Comparison of Switching Systems
	Lesson No.1 FUNDAMENTALS OF TELEPHONY Section 4 Subscriber Station Equipment
	Lesson No. 1 FUNDAMENTALS OF TELEPHONY Section 5 Outside Plant Equipment
	Lesson No. 1 FUNDAMENTALS OF TELEPHONY Section 6 Central Office Distributing Frames and Cabling



