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1.01 The Cross-Connection Running List - SAGE, 
Form E-4461 has the following purposes: 

(a) To detail the cross connections required at the 
time of installation. 

(b) To simplify the changing of cross connections 
after installation. 

( c) To provide a convenient record of the existing 
cross connections. 

(d) To provide complete maintenance information 
in a convenient form. 

1 .02 The Cross-Connection Running List - SAGE is 
commonly abbreviated "XRL" and will be re­

ferred to as such in this Section. 

1 .03 To realize the maximum benefits of the XRL 
procedure outlined herein, ready access to a 

reproduction machine is essential. 

2. DESCRIPTION OF FORM E-4461 

2.01 Form E-4461 is printed ·on translucent paper 
stock, 14¾ inches wide and 9% inches from 

top to bottom. A facsimile of the form is shown in 
Fig. 1. 

3. MATERIALS REQUIRED 

3.01 To accomplish the objectives described in this 
section, the following items will be needed: 

(a) Cross-Connection Running List - SAGE Form 
E-4461. These forms are supplied through 

Western Electric in pads of 25 each, packed 4 pads 
per package. They may be ordered in multiples of 
25 forms as follows: 

(Quantity) Form E-4461 

4. 

(b) Cellulose acetate envelopes for storing the 
master XRL's. These may be ordered from 

Western Electric as follows: • 

(Quantity), Envelope, Transparent (Size 10" 
x 15") (Opening on 15" dimension) (Not 
punched) 

( c) A reproduction machine capable of handling 
paper 10 inches wide. 

(d) Sensitized paper (10" x 15"). The type of 
paper required will depend on the reproduc­

tion process used. 

INITIAL PREPARATION AND USE OF CROSS-CON­
NECTION RUNNING LIST - SAGE, FORM E-4461 

4.01 In general, the use of Cross-Connection Run-
ning List - SAGE (XRL) will be limited to 

installations at Direction Centers (DC) and Combat 
Centers (CC). The usage of the XRL technique is ap­
plicable at such centers to all SAGE Services as fol­
lows: Private Line Telephone Service, Telegraph 
Service, Telephotograph Service, SAGE Data Serv­
ice, SAGE Air-Ground Service, and Primary Signaling 
Service. 

4.02 The XRL for each type of service will be pre-
pared initially by the group or agency respon­

sible for equipment assignment at the time of 
installation. In all cases, the equipment inventory 
log must be posted concurrently by the person re­
sponsible for preparing the XRL. Form E-2307, Rec­
ord of Central Office Equipment, described in Bell 
System Practices Section E14.106 may be used for 
this purpose. (See Fig. 2.) The XRL's prepared at 
this time will be kept as master copies for the Center. 
Maintenance of these master copies is described in 
Paragraph 5.01. 

4.03 The original XRL for each type of circuit will 
be prepared on Form E-4461 using a No. 2 

or 3 lead pencil. 

(a) For posting the permanent information, i.e., 
Station Number, Type of Circuit, wiring sche­

matic, and etc, a sheet of carbon paper should be 
used against the back of the form to imprint a re­
verse impression. This wJ_ll improve the quality of 
the reproduced copies. It is suggested that a non­
smear orange carbon be used for this purpose. 

(b) The items on the XRL which are subject to 
change, such as equipment assignments, should 

be marked in pencil without the carbon backing. 
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4.04 After all entries have been made on Form 
E-4461 (see Fig. 3) sufficient copies of the 

XRL may be made by a contact reproduction ma­
chine and distributed. The number of copies prepared 
may vary depending on local requirements. It is 
expected that a copy will be provided at the Test­
board, Carrier Bay, and at equipment locations. When 
the Western Electric Company is responsible for 
cross connections at the time of installation, two 
copies of each XRL should be provided for their use. 
At least one extra copy should be filed with the mas­
ter copy for use as a work copy. 

4.05 The master XRL (Form E-4461) should be 
kept on file in a transparent envelope for fu­

ture use in making XRL changes due to equipment 
or facility trouble, reassignment, and etc, as outlined 
in Paragraphs 5.01 and 5.02. 

4.06 A block diagram showing the relationship of 
the circuit components should be prepared 

and distributed with each set of XRL's. The block 
diagram should indicate the equipment items and the 
number and designation of all interconnecting leads. 
(See Fig. 4.) 

4.07 A copy of the block diagram should be kept 
with each set of associated XRL's at the 

testboards, equipment and frame locations. 

Attached: 

Figs. 1 to 6, inclusive 

Page 2 
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5. METHOD OF INITIATING CHANGES IN CROSS­
CONNECTION RUNNING LIST-SAGE, FORM 
E-4461 

5.01 The master XRL and a working copy for each 
type of circuit in the Direction Center should 

be kept in a transparent envelope as described in 
Paragraph 4.05. This will afford clean storage and 
ready access to the master copies when needed for 
changes or verification. 

5.02 When equipment or facility· reassignments are 
necessary at a Direction Center, the XRL can 

be used as a "Cut" or transfer sheet. A copy of the 
existing XRL should be marked with red pencil to 
show the present assignments to be changed. The 
changes should then be made on the master XRL, 
the issue number changed and copies made for dis­
tribution. The old XRL, marked in red, and a copy 
of the new XRL should be sent to the group respon­
sible for making the cross-connection changes. 

5.03 Only the latest issue number of each XRL 
should be kept at each file location. 

6. TYPICAL EXAMPLES 

6.01 Attached are typical examples of the use of 
an XRL at a Direction Center as follows: 

(a) SAGE Data Circuit Block Diagram (Fig. 4) 
(b) SAGE Data Circuit (Fig. 4A) 

(c) SAGE Air-Ground Circuit (Fig. S) 

(d) SAGE Voice Circuit (Fig. 6) 
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Type of Circuit 
CROSS CONNECTION RUNNING LIST -SAGE 

FORM E-4461 

STATION NO. 
Page_of_ Pages 

Issue No. __ File No. 
Date 

LEADS 

Jumper 
T. S. Location 

L Frame L 

I Dwg. No. I 

N Figure N 

E tr~£. E 

1 1 

2 2 
3 3 
4 4 

5 5 
6 6 
7 7 
8 8 

9 9 
10 10 

11 11 
12 12 
13 13 
14 14 
15 15 
16 16 
17 17 
18 18 
19 19 
20 20 
21 21 
22 22 
23 23 
24 -- 24 
25 25 
26 26 
27 27 

Fig. 1 
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PRINTED IN U.S.A. 

RECORD OF CENTRAL OFFICE EQUIPMENT 
(OTHER THAN REPEATING COIL GROUPS) 

FORM E-2307 
(7-315) 

SHEET NO~~'--­

EQUIPMENT 1)/G-/TAl- l>ATA T,RAN.SMITTE{?S 

OFFICE STATION f/Q. as: TYPE c,n: .»RAWt/llG T- l<iooo - 3o, .rss. 2 
DIST. FRAM~ ____ STRIP ___ SEC ____ DRAWING AND FIGURE NOS Wl~tNG L.1:ST T- 3G3S-l89i. 

RACK OR.BAY EQUIPMENT CIRCUIT RACK OR BAY EQUIPMENT CIRCUIT RACK OR BAY EQUIPMENT CIRCUIT 

--- --- --
LOCATION NO, 

IN USE LOCATION NO, 
IN USE 

LOCATION NO, 
IN USE 

P54 
8.13/.2 I Pr. ABLE 

PS4 
2. PT. ABLE 

.3 
P-47 

CAPE,.,.~ 
P47 

4 CAPE S~!{ER 
PSZ 

s MT- Cl(Af(I.IE 

' 
PS2 

111-r t:.HAR.1.1, 

1 
P4<f 

FT. b06 

8 
P49 

FT. 'llOt.-

q PSS 
11".o<lf A.F./J. 

PSS 
/0 IPASY A.F.B. 

II TEST 

/2 SPARE 

/3 SPARE 

"' /4 SPARE 

Fig. 2 
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Tht.A,.. C-t,..,.,,.; +. 'l'-trno• n-i ... ~+_.,., n,,._ I 
~Air-Ground, etc:· 1 

~ -~ 

CROSS CONNECTION RUNNING LIST-SAGE 
FORM E-4461 

Type of Circuit "lJl(i_J[IJ.I.. .lJd TA Page__L_ of_/_ Pages 

.:5JN(i_L/? (_t/._r_. OP€R. (11_!.!_AL E<;,<JtP.) ST AT I ON NO. 3S -=--
~

Enter No. Assigned to I Issue No._/_ File No._g__ 

TRAN'S. AT .1U'. D.C. or C.C.: 35. 37. etc. Date ])EC 12, 19..56 

-I-

l Enter Information to Meet j 
D.C. or C.C. Filing Requirements. 

Enter Lines to Indicate X Connections I 
Required to Interconnect Desired Equipment. 

I I I I 
-If- * -----I Use Sinlde Line to Seoarate Leads Within Eauipment on X.R .L. 

ST J)T TT ;Il~~T;; ;~T;; !;; ;; 1~;1;; ~~f1~~1 I~~l;~j sr J>T 77W-C---!Enter Jumper Designation as Shown on "T" Drawing and Distributing "Frame. 
LEADS SR J)R Ti? Row A Row '13 Row ]) Row c R.owt: 5R "J>e TR•""R ,..... rnse Double Line to Separate Various Types of Equipment on X.R.L. 

Jumper 2W zw 2. v,/ z.w l2wl2w' .2wlzwlzw .zwl.zwl.zw zwlzw zwlzw zw Zw zw z·rv i .... 'Enter Jumper Type as Shown on 11T11 Drawing: lW, 2W, 3W, 4W or S, P, T. Q. 
T. S. Location A34-3/,,, Z.S A of .8 - 'Enter Distributing Frame Location of Specific Unit: Atl, Btl, BA, BB, etc. 
L Frame HCDF - 'Enter 11HCDF11 or VCDF to Indicate Horizontal or Vertical on Frame, L 

I Dwg. No. t/G03S-30 TIGDOO .3b 'Enter 11T11 Drawing and Figure Show.mg X Conns. of the Equipment. I 

N Figure FIG. I FIG.Z.J,:.-- N 

E +-c1~ 'Additional Information mav be entered here. if Desired. E 
1 76 l A .L 1 "R 1 \. 1 

2 A. 77 ?A/?.,~ _:? '\ 2 

3 I ?A ':\A & 1B"'-... '3 \ 3 

4 L___ I Enter Cir uit Identification! "'-... \ 4 

5 r- I Ni1mbAr I "'-... \ 5 

6 I "'-... \ 6 

7 l' "'-... \ 7 

8 
..... \ 8 ..,_ 

9 "'-... 9 

10 "'-... \ 10 

11 ........... \ 11 
12 ,\ f 2 

13 ~ r.;.,o., l-?7 EntAr Number of the F.r,uinment Assi1med. 1 3 

14 // 14 

15 ./ I 15 

16 V I 16 
17 / I 17 

18 / 18 

19 V 19 

20 / 20 
21 V 7 21 

22 / I 22 
23 / I 23 

24 / I 24 

25 / I 25 

26 ./ I 26 

27 ,- , 27 
TIECABU .]).1). Tbd, ]).1>.T. ..lo.alt CU l),'J), T. -It tlo-1--//seJ ,,, s,,,,4 Ck.f. 0,Pe,-a.-f,o,, 

~ 

Use this Space for Type of Equipment, -- Wiring Options, Notes, and Etc. 

Fig. 3 



DATA - SOURCE 

(TIE CABLE) 

(S) = SINGLE 

(P) = PAIR 

(T) = TRIPLE 

(Q) = QUAD 

~T-SR (P) 

DT-DR (P) 

TT-TR (P) 

DIGITAL DATA SIGNALLING SYSTEM: DUAL OPERATION TRANSMITTING FROM D. C. 

DATA TBD. 
DATA TBD. 

ST-SR (P) (P) ST-SR TlG0:35-30 FIG. 1 
TlG0:35-30 FIG. 1 B 1300 OR 1600 

DDT JACKS 
DDT JACKS DDT 

DT-DR (P) (P) DT-DR 
(ODD) * T-R (P) (P) T-R 

B C-1 & 2 
TlG000-36 

~ ( / TI-TR (P) (P) TT-TR 
FIG. 2 B 

D 
(p) ST-SR D 

A s D 
D L 

D T 
(P) DT-DR T I 

A T 
0 N 

(P) 'IT-TR 
I E u 

A N 

\ T 

~ 
ST-SR (P) (P) ST-SR 

1300 OR 1600 / D 
DDT 

DT-DR (P) (P) DT-SR 
(EVEN)* 

T-R (P) (P) T-R 
D E- 1 & 2 

TlG000-36 
TT-TR (P) (P) TT-TR 

FIG. 2 
l) 

* FOR DUAL CKT OPER ASSIGN: ODD NO. DDT TO REG LINE & EVEN TO ALTERNATE LINE. 

A, B, C, D &: E INDICATE RDW #5 ON DD TBD JACKS ON FRAME 

1-2-3-4-5 ETC. It LUG# IN row 

T-R (P) 
C-4 & 5 

T-R (P) 
E-4 & 5 
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X CONN TO SKETCH 4 FOR .MULTI­

POINT FEED 

EQUALIZER Tl-Rl 
(P) T-R 

TlG002 
TO REG LINE 

FIG. 1-2 0 

X CONN TO SKETCH 4 FOR MULTI-

POINT FEED 

EQUALIZER Tl-Rl 
(P) T-R TO ALT LINE 

TlG002 

FIG. 1-2 □ 

a FURTHER EQUALIZER AND PAD X CONNS WILL BE REQUIRED ON· THE T.S. ON BAY ACCORDING TO CIRCUIT REQUIREMENTS (SEE T1G002-30 FIG. 1 & 2) 

Fig. 4 
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CROSS CONNECTION RUNNING LIST -SAGE 
FORM E-4461 

Type of Circuit DIG/Td_L J:>ATA Page_/ of_/_ Pages 

DUAL QPER. frRAll/5. al 1J.C.) STATION NO. 3S Issue No.___L_ File No . ..3._ 
Dote 72.t:.c IZ, 19.sl, 

I I 
ST .nr TT s,IJ>, 1rr s,IJ>Tl,r STIJJrlTT 

T-fc!.1,-R ,-R 1T-R sr PT TT T .sr v-r rr T , r, T ._.,c; ~uc; 1.<J<; 1-U<f Tl Tl rt 
LEADS 

SR ll>~ 
.5R J>R TR SR J>R. TR .Sle ])le TR ,-i. 4-5 1-t. 4-S Sfc "])le TR ,R. Row A ROW JI Row .D Rowe ROWE 

le ,5/ic! J)/i' ti? I(' R le I fl? i? I e, ~, 
Jumper ~w 2w' 2.w 2wl2wlzw tw lzw l~w ~w l.iw Ii.I\/ 2w I iw zwlzw 2w .l'N 2W iw Z//IJ 2W 2W ZMI zw 21111 2W 2W :2W 2W 

T. S. Loe at ion A.3"1-3~ 2SA -:B 
L Frame L 

I Dwg. No. T IG D3S-3o T!GOOO -3/,,, TIG0OZ.·* I 
N Figure F/6. I F!Gr. 2. FIG, 1-2 N 
E +r.1~ ~ ODD * E=tlEN "REG. AL.T. REG. I.IAIE ALT. LIN/: E 
1 I I 2. 3 IA r:;..1a I 2 I 2 21 28 1 

2 z 4 -~ 6, 2 A cf-2.R 3 4 ~ 4 29 30 2 

3 .3 1 R q 3 A "l-,1B 5 /. s I, 31 3Z 3 

4 4 10 ti IZ 4 A <¥-4R '7 A 1 J 33 34 4 

5 s- /3 14 /$ S' A '+-.SB '1 /0 q 10 3S ?t. 5 

6 6 

7 7 

8 8 

9 9 

10 10 

11 11 
12 I 2 

13 ' 13 

14 14 

15 15 

16 16 

17 17 

18 18 

19 19 

20 20 
21 21 

22 22 

23 23 

24 24 

25 25 

26 26 

27 27 

TIE P.D. r.BP. JJ.iJ.T. .JACKS Zt:D. r. f'AZ> /iNJJ L 11\11!: FACJ LITIE 5 * f'ii I' '])114 / o,, ..... f; • ..,, 
CA61.t 1:r;,1.:2..'e V3 RE!°T'~ 0~ 1/t= ..JACKS Cor,r,ec.i' -I-he Odd No. 

]?. v. T. lo .ee1. I. ,-,.e . 
c:4.,d Evli',.. f 0 Alf. L,ne 

Fig. 4A 
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FORM E-4461 

Type of Circuit AIR GROUND CROSS CONNECTION RUNNING LIST -SAGE Poge_2_ of L Poges 

STATION NO . .:35' Issue No._/_ File No._±__ 
.SITE' 4 

Dote l>ec 12,, l"?S~ 

- TO XRL F/!..E No. 7, PAGE 2 

I 
I 

* I I I 
rr p TT· TT p TT p RT RT! AT ,4Tf p-,q A-£A GA FR (i I!. i RT RT/ AT Art FA ARA ~R, 

LEADS TR G-A GR TR TR TR RR /?RI All A~/ A ARR. te JU<? R.RJ Al? ARI A ARR R T.<i TS rs T.S 

Jumper .3W Iv,/ .3W 3W IW .3W 2W 2w 2W z.w 2.W 2w Jw ~w NJ JW zw J..W zw 2w z.w 2111/ l'N 2MI ,w 
T. S. Location t; 44-45 G38 11,,-22J:U~•.1R -cl l(o -.:J 33- .3IL. H It:> -22 J 2t,-2g S~Ar?E J JIIJ 
L Frame L 
I Dwg. No. TIGO40-3o TIGO.37-30 T 9.SIU->4 - 3o r IG039 -30 I 

N Figure FIG. 3 AG.4 FIG.I FIG.I Fili-. 3 t:tG. I N 
E .. ,.;:;;--~ E 
1 I I Sai.-e I .:5ocire. I I 1 

2 2 z 2. 2 z. 2 

3 3 3 3 3 3 3 

4 4 4 4 4 4 4 

5 s s s ., s 5 

6 (; ' t, t. I,, 6 

7 1 1 1 1 1 7 

8 ~ j s 3 s 8 

9 q 9 q 9 q 9 

10 /0 10 /0 JO /0 10 

11 I I II If II II 11 
12 12 IZ IZ 12 12 12 
13 /3 13 /3 13 /3 1 3 
14 14 /4 14 14 14 14 
15 /,S' 15 15 15 IS 15 
16 If.. //,, //,, //,, lb 16 
17 11 11 11 11 11 17 
18 /8 IS 18 IS Ii 18 
19 I 'I 19 11 /C/ /9 19 
20 lo 2.o 20 20 ;JO 20 
21 2. I 21 2. I 21 21 21 
22 22 22 :JZ 22 22 22 
23 23 
24 24 
25 25 
26 26 
27 27 

Tl1ST.,; PATCH JK, J./P, K~Y I).F, TRVNK JACK, L.AlltlP AH~ KEY CKT. A/4; TBj). * Lt:A'J> NOT 1)$6.ll 
fULA'I A/<f TSP. .Jt L€Ab uoe1> cN ,=-1,e:51 c,<r. 0,11..f. 

* 

Fig. 5 
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LIST-SAGE 
FORM E-4461 

Type of Circuit PR/1/ATG LINE t:QtCE CROSS CONNECTION RUNNING Page_/ of_/_ Pages 

¼ L&A]) .S1Gl'IALtNG STATION NO. 35' Issue No._/_ File No.___£_ 
Date I)GC' 12, 1<7S6 

;~ } Co .. ,,, 1-o PBX -; Co,.,,., fo 4W V. F. 
-; Rt /-c,t, 01- V3 Amt• 

* T E T ..,... r, A r T T I rt r I Tl 

'¾; T I Tl T I Tl 
% LEADS R. R (? R.1 R. I< RI R !</ ~ It I I< ~I 

M B f? M 
LUG-Sl-2 LlJ<i-'·4 J) J)ROP J../Ne €QPr. J..INE 

Jumper .zw 2W 2W zw zw 2VII 2W zw .zw 2W I 21/t/ .zw I 21111 2W 2w I 2w 2w l .2w :iw 
T. S. Location D37• 43 !>44-48 4A-J) SA-F .SL-P B3'f-48 c42.-4B C37-41 A I-Jo 
L Frame L 
I Dwg. No. 1/G050<3o TIGO.S0-3o T 'fl,4t,,3-34 T'le4,3-..34 ,1 Goso - 30 r SC.2&/2. -..3/ I 
N Figure FIG. 'I FIG. II FIG. 2 FIG.'1 FIG. 4 ~IG. I N 
E tc1~1SS. E 
1 I I I ZI 21 I I 17 1 
2 2 z z 22 22- z 2 I'S 2 
3 3 3 3 23 73 3 3 I Cf 3 
4 4 4 4 24 24 4 4 20 4 
5 5 5 s ZS 25 s s 21 5 
6 It, /,., (,, 7L .2t. C, ' 22 6 
7 7 
8 8 
9 9 

10 10 
11 11 
12 I 2 
13 13 
14 14 
15 15 
16 16 
17 17 
18 18 
19 19 
20 20 
21 21 
22 22 
23 23 
24 24 
25 25 
26 26 
27 27 

TRA/11.S. n,sT E,,{v, n;.sT ,, w. T. s. 4 W. T.S. NETr/01:/{ TRANSN'J 1.$.S tON A 1\/.l) E/M ,U,oo N s.F. * X.-Cc,,,,,_ "" ,.,l!,/fl,/ 
..JK. J/(. Ne+ PATCH ..JI(. 

Fig. 6 
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