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UNITED STATES 
OLE C. EIOVLAND, OF CHICAGO, 

PANY, OF KANSAS CITY, 

1,811,753 

PATENT OFFICE 
ILLINOIS, ASSIGNOR TO RESERVE HOLDING COM 
IV. IssoURI, A CoRPORATION OF DIELAWARE 

AUTOMATIC EEEPHONE SYSTEM 

Application filed November 23, 1928, Serial No. 321,853. Renewed May 15, 1930. 
The present invention relates to automatic 

telephone systems, but is concernedmore par 
ticularly with cabling systems employed 
therein whereby the telephone lines of an all 

i, tomatic exchange and the calling and called 
terminals of such lines may be arranged with 
out permanent, association and with facili 
ties for associating together lines, calling ter 
minals, and called terminals in any desired 

ly combinations so as to provide for the fiexi 
bility found necessary to economy and con - 
venience. 
The above-mentioned facilities have been 

provided heretofore by an intermediate dis 
... tributing frame in conjunction with the main 

distributing frame of the exchange, jumpers 
being run on the two frames to effect the de 
sired combinations, and changes being made 
from time to time to take care of traffic va 

2, iations and other changes as they occur. 
When an intermediate distributing frame 

is used, in a system employing line switches 
on the calling terminals of lines and connec 
tors to extend connections to the called ter 
minals of the lines the connectors are ordi 
narily mounted separate from the line 
switches. 
“shelves', a connector shelf consisting of a 
horizontally disposed mounting rack with 

3 ten regular connectors and a test connector 
mounted thereon, together with auxiliary ap 
paratus on one end of the shelf, with a ter 
minal block on the other end. The connector 
shelves are mounted one above the other on a 

3, mounting frame known as a connector “bay'. 
The bays are usually five shelves high, or 
more, depending upon the height of the ceil 
ing in the switch room. The banks of all the 
connectors of a single shelf are multipled 

4 together and a bank cable is run from the 
bank nearest, the terminal block on the end 
of the shelf to the block, multipling the con 
tacts of the connector banks with the pin 
terminals of the block. From the other end 

45 of the pins of the block a cable is run to the 

The connectors are mounted in 

connector-bank side of the intermediate dis 
tributing frame (abbreviated I. D. F.). 
From the other side of the I. D. F. (the line 
switch side) cables are run to the line switch 
boards, while the cables from the exchange 
side of the main distributing frame (abbrevi 
ated M. D. F.) may be connected to the ter 
miinal blocks on the ends of the connector 
shelves, to either side of the I. D. F., or to the 
line-switch boards themselves, as may prove ; 
feasible or desirable in any particular case. 
The usual arrangement having been set 

forth, the main object of the present inven 
tion may be stated as the production of a 
new and improved cabling system, and appa 
ratus for use therein, whereby the intermedi 
ate distributing frame (II. D.F.) is eliminated 
while all its advantages are retained. 

It may be stated briefly at this point that 
the object of the invention is attained by 
providing two terminal blocks (instead of 
one as when the I. D. F. is used) on the end 
of each connector shelf. The two blocks of 
a shelf are vertically disposed side by side 
and in vertical alignment with the blocks 7 
of the other shelves in the same bay. Jumper 
rings are placed between the blocks and on 
the supporting frame work, so that jumpers 
may be run between any one block and any 
other block of the same bay, or of an adjacent 
bay, while a pair of tie-cable blocks are pro 
vided below the blocks of the bottom shelf of 
each bay and in vertical alignment with the 
shelf blocks, so that jumpers may be run to 
the tie cable blocks in the same way as they are 8 
run to shelf blocks. 
With this improved arrangement, the bank 

cable of a shelf terminates in the block adja 
cent to the last switch of the shelf, while a 
cable leads to the line switch board from the 
other shelf block. The cables to the M. D. F. 
Inay be run from the connector-bank blocks, 
from the line-switch blocks of the connector 
shelves, or from the terminals of the line 
switch boards, depending upon local require 
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ments or desires. The tie-cable blocks of the 
various bays are multipled together by cables 
running therebetween. 
Other objects of the invention, for the most 

part incidental to the carrying out of the 
main object hereinbefore given, will appear 
as the description progresses. 

Referring now to the drawings comprising 
Figs. 1-3, they indicate the connector-shelf 
distributing frame and show the Way in 
which it may be used. 

Fig. 1 shows bay No. 1 and a portion of 
bay No. 2 of a group of four bays of con 
nectors, showing the jumper blocks and jump 
er rings of bays 1 and 2, together with a 
few jumpers. 

Fig. 2 is a view of the jumper blocks of 
the four bays of the group as seen above, to 
gether with the jumper rings and a few 
jumpel's, the remaining portion of the equip 
ment of the four bays being omitted for the 
salke of clearness. 

Fig. 3 is a circuit diagram showing typical 
interconnections between subscribers' lines, 
line switches, and calling terminals through 
the connector-shelf distributing frame of bay 
1 of Figs. 1 and 2. 

Referring now particularly to Fig. 1, this 
drawing, as above mentioned, shows bay 1 

9 and a portion of bay 2 of a group of four 
bays. Bay 1 is provided with five shelves of 
connectors, there being eleven connectors in 
each shelf, a test connector and ten regular 
connectors. The banks of the connectors are 
all multipled together and a bank cable is 
brought from connector No. 10 to the left 
hand side of the associated one of the terminal 
blocks 16-20. The connectors and banks are 
not shown in detail, but the connectors may 
be of the type pictured in Fig. 50 and may 
have a circuit similar to that disclosed in 
Fig. 60 of the illustraions in the second edi 
tion of Automatic Telephony, a book by 
Smith and Campbell, published by Mic{Graw 

ill Book Company, Inc., New York. The 
banks of all the connectors on any one shelf 
are wired together as shown in Fig. 57 of 
the above publication, while a bank cable 
leads from the nearest connector to the as 

The bank cables 
shown in Fig. 1 of the present drawings are 
numbered 28-32. ?????? 
There is shown on the left hand end of each 

shelf an oblong space labeled “power equip 
inent.” This includes certain supervisory 'e- 
lays, fuses, and other miscellaneous appa 
ratus. The cables incoming to the connectors 
from the selectors which have access to them 
are not shown in the drawing, but in practice 

: they come down from cable runways above 
and are fastened on suitable supports just be 
hind the left portion of the power equipment, 
a cable leading off on each shelf to the con 
nectors hounted thereon. 
Between each pair of the blocks 16-27 a 
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jumper ring is mounted. Any jumper con 
necting with contacts in either block of a pair 
is passed through the ring in accordance with 
the usual practice. These rings are 33-38. 
The cables leading from the blocks other than 
the bank-cable blocks are shown in place, but 
broken off near the blocks for simplicity. In 
practice they extend up behind the frame 
work to cable runways overhead. 
At the top of the drawing the jumpel 

rings 39–42 are shown and may be seen also 
in Fig. 2. 
The auxiliary blocks 21 and 27 mounted 

below the lower shelf near the floor are pro 
vided to terminate cables that tie all similar 
blocks together in all bay groups and are 
known as tie cables. Certain of these con 
tacts are not permanently connected at any 
point, while others inay be connected for ex 
ample to intercepting trunks so that the call 
ing terminal of a subscriber's line may be dis 
connected from the line and connected to an 
intercepting trunk whenever this becomes 
necessary, as for example, in case of discon 
tinued service, changed number, etc. 

Referring now to Fig. 3, which is a circuit 
diagram, a few typical jumper connections 
will be explained. It may be pointed out 
that the connector-shelf distributing frame 
is the one provided for bay 1 in Fig. 1, the 
blocks and bank cables being given the same 
intizmbers in both drawings. The maj?n «li::- 
tributing frame M. D. F. is indicated to the 
right, while the connector-shelf distributing 
frame is indicated to the left, with the line 
switch terminals indicated in the middle of 
the drawing. Three conductors extend from 
each set of terminals on the right-hand side 
of the connector-shelf distributing frame to 
the line switch terminals, while two con 
ductor's extend from there to the left hand 
side of the M. D. F. It will be understood, 
of course, that the conductor that stops at 
the line switch terminals and does not extend 
to the M. D. F. is the usual test conductor, or 
plivate normal conductor, as it is sometimes 
called. This conductor corresponds to the 
sleeve conductor used in manual practice. 
The other two conductors of the set of course 
are the taiking conductors. 
The upper line shown passing through the 

M. D.F. is a two-party line, as indicated by 
the label. The called terminals of one party 
are connected to the line by means of a jumper 
extending between tha line termials in block 
22 and the upper indicated set of terminals 
in block 16, While the called terminals of the 
other party on the line are connected by 
lineans of a jumper extending to the line from 
the upper terminal set of block 18. Any suit 
able method of signalling may be employed, 
but it may be assumed for convenience that 
the so-called harmonic ringing method is 
used, in which case any one shelf of con 
nectors having access to a party line is pro 
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vided with a different frequency of ringing 
current than any other shelf of connectors 
having access to such line. When the line 
is a two-party line, no special multipling 
provisions are made and two jumpers are 
merely placed on the same set of terminals 
on the right hand side of the connector-shelf 
distributing frame. 

In the case of four-party lines, it is con 
sidered that four jumperson one set of ter 
minals would be too many, for which reason 
three blocks on the line-switch side of the 
frame are multipled together, providing for 
100 four-party lines, there being 100 contact 
sets per block. The blocks 23, 24, and 25 are 
shown multipled together in this manner. 
It is assumed that connector shelves B, C, D, 
and E are provided with four frequencies of 
ringing current, one frequency per shelf, in 
which case the called terminals of a party line 
may be secured by a jumper from each of the 
four shelves to one terminal or another of the 
same party line. Accordingly, the upper set 
of terminals of the block 17 is jumpered to 

5 the block 23; the lower set of the terminals 
of block 18 is jumpered to block 24; while a 
terminal set of block. 19 and a terminal set 
of block 20 are jumpered to block 25, two sets 
of jumpers being placed on one terminal set 
in this case. 
From the second terminal set of block 17, 

a jumper is run up through the jumper rings 
and is shown broken off at the top. This 
jumper may extend to a terminal block on 

; any one of the other three connector bays of 
the group. 

It will be noted that the upper terminal set 
of block 19 is cross-connected to the upper 
terminal set of block 26, which terminal set 
leads through the M. D. F. to an individual 
line. . . . . . 

The second terminal set of block 20 is 
jumpered to the upper terminal set of block 

It may be assumed that the cable con 
block 21 are connected with a trunk leading 
to the switchboard of an intercepting 
operator. - 

It will be noted that the third terminal set 
of block 16 is jumpered to the upper terminal 
set of block 27. It may be assumed that the 
corresponding terminal set on the corre 
sponding block in a bay of some other group 
is cross-connected to the line-switch side of 

is the connector-shelf distributing frame there 
at, placing the call number of the lower indi 
cated terminal set of block 16 on the line and 
line switch to which this nulhaber is connected 
by the jumper shown in Fig. 3 and by the 

c imper assumed to be run on the other bay. 
By means of these tie cables a limited number 
of shifts can be made from bay group to bay 
group as may be found expedient. 

It may be pointed out that the cables shown 
f in the drawing as running from the line 

switch terminals to the M. D. F. may be run 
instead, if desired, from the jumper blocks 
on either side of the connector-shelf dis 
tributing frame to the M. D. F. Each way 
of connecting the M. D. F. cables has certain 
advantages and disadvantages, and the par 
ticular cabling plan used in any one installa 
tion may depend upon several factors, in 
cluding the ratio of party lines to individual 
lines, etc. 
As an example of the way in which the con 

nector shelf distributing frame and the M. D. 
F. are used together, it will be assumed that 
the individual line shown in the lower left 
hand corner of Fig. 3 offers heavier outgoing 
traffic than formerly, with the result that 
the load on the line switch group has in 
creased to slich an extent that it is desired to 
give this line a line switch in another group. 
When this becomes necessary, the jumper at 
the M. D. F. is changed from the line switch 
to which the line now connects to the new line 
Switch in another group, while the jumper 
on the connector shelf distributing frame is 
shifted to the terminals of the new line 
switch, leaving the old line switch vacant and 
ready for use by a line offering lighter out 
going traffic. . . . 
Although, in the foregoing description, the 

calling terminals of lines have been referred 
to, for convenience, as connected to or repre 
sented by line switches, it will be understood 
that finder switches may be used instead, in 
which case they seize the calling lines over 
the conductors which are labeled “To line 
switch’ in Fig. 3, the line and cut-off relays, 
as well as the finder bank contacts, being con 
nected to these conductors. - . . . 
I claim: 
1. in a telephone system wherein subscrib- 0 

ers' lines are each provided with calling ter 
minals through which calls originating on the 
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respective lines are handled and are provid 
ed with separate called terminals through 
which calls to the respective lines are handled 
by connector switches mounted on a mount 
ing frame and having bank contacts con 
hected to the said called terminals also 
mounted on said frame, said connectors be 
ing divided into groups, each group of said 
connectors being assigned to a separate group 
of called terminals, the banks of the con 
nectors of a group being multipled together 
and connected by means of a “bank cable” 
to the associated called terminals, cable blocks 
mounted on said mounting frame, cable con 
nections between the terminals of said cable 
blocks and the calling terminals of the lines, 
and facilities for running jumpers between 
the said called terminals and the terminals 
of said cable blocks. 

2. A combination mounting frame and dis 
tributing, frame for connector switches hav 
ing facilities for mounting connector 
Switches on said frame in horizontal rows, 

, ...) 



4. 

the banks of the connector switches in the 
same row being multipled together and con 
nected by means of a bank cable to a verti 
cally disposed bank-cable terminal block at 
he end of the row, other vertically disposed 
terminal blocks mounted parallel to the bank 
cable terminal blocks, cables leading from 
the last-mentioned terminal blocks to call 
ing terminals of lines arranged to be acces 
sible to the connectors mounted on said 
frame, and facilities for making suitable 
jumper connections between the bank-cable 
terminal blocks and the other teriniinal 
blocks. 

3. In a switch mounting frame whereon 
connector switches are mounted in horizon 
tal rows, one row above another and in the 
same vertical plane, a terminal block mount 
ed at the end of each (if said rows of connec 
for switches, a bank cable leading from each 
row of switches to the adjacent terminal 
block connecting the bank contacts of the 
coinnector switches with the terminals in the 
block, another terminal block mounted adja 
cent each said terminal block, outgoing ca 
bies extending from said other terminal 
blocks, and facilities for connecting jumpers 
between the terminals of the first-named 
blocks and the terminals of the other blocks. 

4. In a combined distributing frame and 
switch mounting frame, two sets of termi 
nals mounted on said frame, facilities for 
running jumpers between the terminals of 
the two sets, groups of connector switches 
imounted on said frame and having banks of 
contacts, bank cables extending unbroken 
from the bank contacts of said connector 
switches to the first mentioned set of ter 
iminals, and subscribei's lines extending from 
lhe other of the two sets of terminals. 

5. In a combined mounting frame and dis 
tributing frame for use in connection with 
connector switches arranged to complete 
calls to subscribers’ lines, connector switches 
lounted on said frame aid having contact 
banks multipled together in groups, terminal 
sets on said frame connected to said contact 
banks by unbroken cables, other contact sets 
on the said frame, and facilities for making 

groups of connector switches, a 

jumper connections between the first-lamed 
contact sets and the other contact sets. 

6. In a telephone system, a plurality of 
- terminal 

block mounted adjacent to each group, bank 
cables connecting from the banks of said coin 
nector switches to said terminal blocks, other 
terminal blocks mounted adjacent the first 
mentioned terminal blocks, respectively, and 
facilities for running iumpers between the 
irst-named terminal blocks and the said 
(ther terminal blocks. 

7. In a telephone system, a plurality of 
groups of connector switches, a terminal 
block mounted adjacent to each group, bank 
cables connecting from the baIaks of said con 
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nector switches to said terminal blocks, an 
equal number of other terminal blocks mount 
ed adjacent the first-mentioned terminal 
blocks, respectively, and facilities including 
jumper lings for running jumpers between 
the first-named terminal blocks and the said 
other terminal blocks. 

8. In a telephone system wherein auto 
matic switching apparatus is provided for 
effecting connections between calling sub 
scriber lines and trunk lines and wherein con 
nector switches are arranged to connect trunk 
lines to called subscribers” lines, said con 
nector switches being mounted in groups, a 
ank-cable terminal block being provided for 

each group, a bank cable extending from the 
banks of each group to the associated termi 
nal block, a calling-terminal block mounted 
adjacent to certain ones of said bank-cable 
terminal blocks, cables connecting said call 
ing terminal blocks with the said mechanism 
which extends calls from calling subscribers 
lines to trunk lines, and facilities for mak 
ing jumper connections between the bank 
cable terminal blocks and the calling-termi 
nal blocks. 

9. In a telephone system wherein connect 
or Switches are arranged to extend connec 
tions to called subscribers’ lines through bank 
contacts, said connectors having their bank 
contacts connected together in connector 
groups, a group of terminals located adja 
cent to each connector group, cable connec 
tions between the connector banks and the ad 
jacent group of terminals, other groups of 
terminals serving as the terminus for called 
subscribers’ lines and mounted near the first 
named groups of terminals, and facilities for 
making jumper connections between the ter 
minals of the first groups and the terminals 
of the second groups. 

10. In a telephone system wherein con 
nector Switches are mounted in groups and 
the bank contacts of each group are connected 
in multiple, a terminal block adjacent to each 
group with cable connections between each 
terminal block and the adjacent group of 
connector banks, other terminal blocks 
mounted adjacent to the first-named terminal 
blocks respectively, facilities for making 
jumper connections between any one of the 
first named terminal blocks and any one of 
the other terminal blocks, and multiple con 
nections between a plurality of said other 
terminal blocks whereby a plurality of ter 
minals representing contacts in a plurality 
of connector groups may be multipled to 
gether through said jumper connections. 

11. In a telephone system wherein a plu 
rality of shelves of connectors are mounted 
on a common frame with a connector-shelf 
distributing frame mounted on the same 
frame, another similar mounting frame ad 
jacent the first frame, and jumper facilities 
including pumper rings whereby jumpers 
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may be run from contacts on one frame to 
the contacts on the other frame. - 

12. In a telephone system wherein con. 
nector switches are mounted in shelves and a 
plurality of shelves are mounted on a colnmon 
frame with a connector-shelf distributing 
frame mounted unitary with the mounting 
frame, two of said mounting frames being 
disposed end to end, with two other frames 
parallel to the first two and spaced a short 
distance away, and jumper facilities includ 
ing jumper rings so disposed that the junp 
ers may be run from contacts on ally one 
of said frames to contacts on any one of the 
other three frames. 

13. In a telephone system wherein con 
nector switches are mounted in shelves and 
a plurality of shelves are mounted on a com 
mon mounting frame occupied also by a dis 
tributing frame, said distributing frame hav 
ing jumper facilities whereby connections 
may be made from “bank-cable terminal 
blocks to other cable terminal blocks mounted 
opposite the “bank-cable' terminal blocks, 
and tie cable terminals located in a block 
below the first named blocks, other similar 
mounting frames, and tie cables extending 
between the said tie cable block of the first 
frame and similar blocks on the other frames 
whereby group-to-group interconnections by 
means of jumpers may be made through said 
tie cable blocks and the interconnecting tie 
cables. 

14. In a telephone system wherein connec 
tor switches are mounted in groups and 
wherein a plurality of groups are mounted 
on the same mounting frame with a separate 
terminal block for each group, a cable ter 
minal block mounted opposite each of the 
first named terminal blocks with facilities for 
running jumpers between the two blocks and 
between blocks of the several groups mount 
ed on the common frame, a special-service 
block having a special-service cable extend 
ing therefrom mounted below the above-men 
tioned blocks, and jumper facilities for run 
ning jumpers between the special service 
blocks and the other of said terminal blocks. 

15. A combination switch-mounting frame 
and distributing frame having facilities for 
mounting automatic switches thereon in par 
allel rows, comprising a bank-cable terminal 
block at the end of each row of switches dis 
posed at right angles to the row of switches, 
other terminal blocks mounted parallel to 
the bank-cable terminal blocks, cables repre 
senting lines accessible to said switches lead 
ing from the last-mentioned terminal blocks, 
and facilities for making jumper connections 
between said terminal blocks. 

16. A mounting shelf for automatic 
switches having facilities for mounting a row 
of automatic switches thereon, facilities for 
mounting a block at the end of the row of 
switches to serve as a terminus for the cable 

5 

connected to the multiply-connected banks of 
the automatic switches, additional facilities 
for mounting a second cable terminal block 
on said shelf, and facilities for running 
jumpers between said blocks. 

17. In combination, a plurality of horizon 
tally-disposed shelves of automatic switches, 
a cable terminal block mounted at the end of 
each shelf and arranged to terminate the 
bank cable of the adjacent shelf of switches, 
another cable terminai block mounted at the 

O 

end of each shelf, and facilities for running 
jumpei's between the several terminal blocks. 

18. In combination, racks of switches in 
- 80 vertical alignment, a terminal block at the 

end of each rack, a bank cable terminating on 
each block, cable terminal blocks, means sup 
porting said cable terminal blocks opposite 
said bank cable blocks, respectively, to form 
a distributing frame, and facilities for run 
ning jumpers between the opposite sides of 
said frame. 

19. In combination, racks of automatic 
switches, a distributing frame comprising 
two vertical rows of blocks located adjacent. 
the ends of said racks, bank cables terminat 
ing on the blocks of one of said rows, line cabies terminating on the blocks of the other 
row, and facilities for running jumpers be 
tween said rows of blocks. 

20. In combination, racks having switch 
ing apparatus mounted thereon, means for 
mounting said racks adjacent one another, 
a group of terminals secured to each of said 
racks serving as the terminus for conductor: 
specific to the associated switching appa 
ratus, other terminals serving as the terminus 
for other conductors, and facilities for run 
ning jumpers to said other terminals from 
any one of said groups of terminals. 

21. In combination, racks having switch 
ing apparatus mounted thereon, a common 
mounting frame arranged to receive all the 
said racks of switches, a group of terminals 
secured to each of said racks serving as the 
terminus for conductors specific to the asso 
ciated switching apparatus, other groups of 
terminals serving as the terminus for other 
groups of conductors, and facilities for run 
ning jumpers from any one of said terminal 
groups to any other one of said terminal 
groups. 

22. In combination, two mounting frames, 
racks mounted on each frame, each rack hav 
ing switching apparatus mounted thereon, 
a group of local terminals secured to each 
rack serving as the terminus for conductors 
specific to the associated Switching apparatus, 
groups of cable terminals specific to the first 
mounting frame, groups of cable terminals. 
specific to the second mounting frame, facili 
ties for running jumpers between all the ter'- 
minal groups of the first mounting frainie 
facilities for running jumpers between all 
the terminal groups associated with the sec- - 
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ond mounting frame, and a group of tie 
cable conductors connecting one of the groups 
of cable terminals of the first mounting frame 
to one of the groups of cable terminals of the 

5 second mounting frame. 
In witness whereof, I hereunto subscribe 

my name this 21st day of November, A. D. 
1928. 

OLE C. HOVLAND. 


