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ThlS lmventlon relates to automatlc tele-f f.'changmg so that at certaln perlods there may;:,f: B

graphic transmission over transmission lines be a much’ greater demand for traffic in one
and more particularly to mechanism for de-
termining the permds of reversal of the di-
5 rection of signaling ‘over submarine cables.
The present day developments, in the field

of loaded submarine -cables, have made it
possible to employ cables havmg electrlcali
_characteristics’ Wthh permlt of a speed of
speed used
~At such

high opemtmg speeds dlfﬁClllt‘Y 18 e:&penenced :

10 operation far in excess of any

heretofore over unloa,ded cables

however in constructing and adjusting an
. ﬂItlﬁCl al line which will simulate the real
% cable with suﬁiclent accuracy to permit .du-
plex operation at the possible speeds of trans-
mission over the cable and in some installa-
tions it has been the practice to operate the

P cable in one direction only at a time and to
versing the dlrectlon Of transmlsswn at

frequent intervals.
In Patent #1, 681 489 granted Au

o 1928 to Locke and Haglund such a, system
for automatma,lly reversing the direction of
transmission over the cable at penodlc inter-
vals by means of timing devices located at

ach station, 1s disclosed. In this patent, the'

i reversing mechanism consists’ briefly of
0 series of switch actuatmg cams, driven by a

friction clutch . from an electrlc motor

through an escapement mechamsm ‘The tim-
ing device comprises 2 second series of switch
0s OPCT ating cams, driven at different speeds
5 through reduction gearing from the rotary
dlstrlbutor the tlmmg device serving first
to complete a. circuit, to' start the driving

motor of the reversing mechanism just prior
to the time of reversing the direction of
transmission, ‘then to complete a pulsing cir-

cuit for the escapement magnet of the revers-
ing mechanism at the exact predetermmed
swnchmg time and finally to interrupt the

45 connectmns hawe been’ reversed

The timing cams are arranged so that they}
-complete

Thef'
t1 aﬁc conditions do not ‘remain constant

complete a, cycle, that is, make a
revolution in about twelve mmutes

Y throug hout the day but are. contmuously

each direction.

“minutes - West etc
'. dlrectwn

provide some means for a,utomatwally re-

_ motor circuit after the transmlttmg 01rcu1t-

direction -than in the other and at other .

perlods the bulk of the traffic may be in the . o
opposite direction.

~With the system set forth in the Locke-

tions usually specifying the change to be

“made at the next “zero”, that is, at the end-
of the twelve minute cycle

To meet the require- 8
‘ments of such changmg traflic conditions, a :
number of timing cams may be prowded o
coded to different permds of transmission in
For instance, one cam may -

_-.prowde for transmission one minute east ang |
‘one minute- west; another may provide for
transmission. two minutes east and one min-
ute west, another; one minute east and three
“The cams are arranged -
so that any cam may be manually selecte to
control the perlods of transmission in each
A precision timing cam deter-
“mines the exact time of reversmg the cn'cmt -
_connectlons o .

Since the message orderm%the change may v "

be recewed several minutes

position is reached, the attendant in char; e
‘of the eqmpment at one or the other of the

‘stations ‘may become occupied with other
‘work and ‘consequently forget to make the
change at the proper moment. "This causes
‘the stations to lose synchromsm and delavs '
‘starting up the circuit again

It is one of the ob]ects of the present in-

'Gf the cycle. .

efore the Zero’ .. .
85

_Ventlon to overcome this difficulty and to
~provide a timing mechanism which is semi- .~
.f_,a,utomatm in character, that 1s, m Wthh- '.'.’_-5,_ S
means may be set. ma,nually during any por-
‘tion of the cycle for automatically changing
the control from cam to another at the end S

Another ob]ect is to mamtam the tlmlng 100

TR
:Haglund patent, when the ¢able dlspatcher}-”.'--: L
“desires to: c.hange the period of transmission =~
gust 21 _or timing interval, a message is sent out from
one station’ mstructmg the operator orat- ..
tendant at each of the terminal and- repeater, ; 75 o ,
stations to manua,lly change from one timing
cam to another designated one. "The change
“must be made within the same minute at

| :every cable station concerned, the instruc- 80 o s
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mechanism. at all stations accurately in
synchronism. '

Another object is to provide a simple and

convenient means of adjusting the coded and

precision cams relative to each other and to

- the drivine means.

10

15

~ lowers from its timing cam and to lower an-

Other oﬁje{jt-sz and a.dvantages of the in-
vention will appear hereinafter,
In accordance with the present invention

ap auxiliary cam is provided for each tim-
ing cam - and the mdividual cam follower,

assoclated with each timing cam, is so con-

structed that its motion may be controlled

both by the timing cam and the auxiliary

cam. Whenever a change is to be effected:

in the timing interval, the auxiliary cams
serve to actually raise one of the cam fol-

other -of the cam followers on to its timing

cam at the end 'o_f*the- cycle. The auxiliary
- cams may be set manually at any time dur-
ing the period of revolution of the timing

cams, that 1s, immediately upon receipt of

the dispatcher’s message, but will not be ef-
fective to make the transfer until during the

last minute of the cycle.
The timing cams are preferably rotated

through reduction "gearing hy an electric
motor, the speed of which is accurately main-
tained in direct relation to the speed of the

transmitting distributor, by electrical im-

tributor. R hoalieadiy

~ The invention will be more fully. under-

L

0

-

~ Figure 4is a sectional view on

stood by reference to the accompanying
drawings in which: = R

- Figure1is a plan view of a timing mecha-

nism embodying the present invention; -

- Figure 2 Is a front elevation thereof;

Figure 3 is a perspective view showing

cams gnd-cam followers;

two of the timing cams and their auxiliary

v on the line 4—4
of Figure 1, showing another of the timing
cams;

 Figure b is a side elevation of the main op-
erating clutch for starting the operation of

‘the cams in unison at each station; . _
- Figure 6 1s an elevation view of one of the

timing cams, showing the auxiliary cam posi-
tioned so as to raise the cam follower at the
end of the cycle; S
Figure 7 is an elevation view, showing
the auxiliary cam arranged to lower the cam
follower on to the timing cam, at the end of the

cycle;

Figure 8 is an elevation view, showing the
relative position of the timing and auxiliary
cams of Figure 6, at the end of the cycle; and

- Figure 9 i1s a diagrammatic view of the

timing mechanism and . circuit reversing

mechanism.

the timing mechanism diagrammatically, as
cansisting of a series of six cams, 10, 11, 12,

1,874,187

13,14 and 15, r1igidly mounted upon a common
shatt 16, driven preferably at a speed of one-
tweltth R. P. M. through reducing gearing
17, and a ratchet clutch 18, from a combined
D. C. and A. C. motor 19. Each cam is pro-
vided with a cam follower 20 adapted, when
the follower engages a depressed portion of
its cam, to close its associated contact. The
cams are each provided with a different ar-
rangement of raised and depressed portions

‘whereby as the cam shaft revolves at a uni-

form rate each of the switches 22 to 27 may be

closed at different intervals. Cam 10, for in-

stance, 1s coded so as to close the switch 22

once each minute, to control the reversing

mechanism, indicated generally at 28, to ef-
fect transmission one minute east and one
minute west.  Cam 11 effects transmission one

‘minute east and two minutes west, cam 12 is
' 85

coded for transmission two minutes east and

‘one minute west, cam 13 two minutes east, two

minutes west, cam 14 one minute east and
three minutes west and cam 15 three minutes
east and one minute west. Obviously, other
arrangements may be provided, the above be-

- ing shown by way of example only. It is ob-
vious, of course, that the period of revolution
of the cam shaft is not restricted to twelve

minutes, this period being chosen merely for

convenience in subdividing the different pe-

riods of transmission in each direction.
Fach of the cam followers is extended to

- also engage auxiliary cams 29 to 34, individ-

ual to each timing cam, each of the auxiliary
cams having one-half of its periphery raised

and the other half depressed. The cams 29

to 34 are mounted on a common shaft 35
(Figure 1) and may be manually rotated

thereon so as to position either the raised

or recessed portion thereof beneath the end
of its associated cam follower. With the aux-
il1ary cams in the positien shown in the dia-
grammatic view, the cam follower for tim-
1ng cam 10 is free to follow the contour of the
cam, so as to close the switch 22 twelve times

during each revolution. The cam followers

associated with the remaining timing cams
are held free of the timing cams so that the
switches 23 to 27 remain open as the cams
revolve, : |

The seventh timing cam 86, which may be
termed a precision cam, is also driven from
the motor 19 through reduction gearing 37
and 1s geared so as to close its associated
switch 88 at frequent intervals, as for instance

- -

every fifteen seconds.

The angular position of the cam 36 on its

shatt, relative to the cams 10 to 15, is such
that during each period of closure of one of
the switches 22 to 27, switch 38 will also
close. The switches 22 to 27 are all connected

| SR o ~ in parallel with each other and in series with
~ Referring first to Figure 9, T have shown

the switch 38 so that upon the co-incident clo-
sure of the switch 88 and one of the switches

22 to 27, a circuit will be completed from the
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ground at sw.itch 38 throuﬂrh one’ of thef"_'
switches 22 to 27 and by ‘conductor 39 to an

escapement magnet 40 and thence by brushes the secondary winding; for accurately con-:

a trolling the speed of the motor 19. The di- e
0rect current 51de 62 of the motor is driven i
from a battery 63 through resistance 64, the.

41 and 42 and commutator drum 43 to a
source of potential 44, = o

- The commutator drum 43 has a, 180“ éector' _
45 insulated from the remainder of the drum
as the drum revolves, the brushes

41 and 42 will be bridged during each half
revolution only, thereby supplymg rmpulsesi

whereby,

to the escapement magnet 40. '

49, 50, and 51, the functlen of ‘'which is‘to shown), the printer circuit being’ completed:*

‘When a

.;-reversal of the mechanism 28 occurs, the re-

leverse the c:lrcmt cennectmns of the cable
tr ansmlttmﬂ' “and ‘recelving

Locke—Heﬂlund patent

One of the cams 55, on sha,ft 47 serves to
complete a locking cu'cmt for the escapement
magnet 40, as soon as the shaft 47 advances
“The cam 55 has two short depree-'_
- sions, et diametrically opposite points on its
perrphery and the switch 56 associated there-
with, has a cam follower pressing on the cam,
whereby the switch is maintained closed by'
the rarsed portion of the per1phery except
when the cam’ follower is at one of the two

one ste

depressed points.

“Upon the first movement of the shaft 47
after completion of " the pulsmg cireuit
through the timing cams, the cam follower

engages the cam 55 and is raised from the de- treme left end (Figure1).

- drum 43 is carried by the shaft 69. L
“Clutch member 72 engages- w:.th 8 drlven R
-f'-CIutch member 73, which-is keyed to a shaft = =
| thereof The o
_cluteh ‘members 72 and 73-are normally held
in engagement by a spring 75 disposed be- .

-tween the’ clutch member 73 and'a ﬁxed abut- |
‘ment 76, onthe shaft 74. ‘A magnet 77 (Fig-
‘ure 5) is ‘mounted beneath the elutch member
~and the hooked end of its: armature 8 ex:

pression in the cam, thereby “closing the

switch 56 and estabhshmg the leckmg c1rc1£1t '
the

for the escapement magnet, whereby

magnet, continues' to step 1rreepectwe of the.

posrtlon of the timing cams, by the impulses
supplied. by the. commutator’ 43, until the

shaft 47 h‘lS moved through 180"’ from its
starting point, at which time the escapement
magnet tand the shaft stop, due to the opening
of the switch 56, as the opposite cam depres--
sion comes into position beneath the cam fol- -
‘The ‘angular position of the timing
cams is such that the pulsing circuit through
these cams opened while the shaft 47 was ro—'

t%tmg through the 180°.

The alternqtmﬂ current side 57 of the mo-

tor 19 is Sllpplled with a,lternatmg impulses

from the secondary winding of a transformer
58, the primary winding of which has one
terminal connected to, the odd numbered seg-
ments of a pulsmn’ ring 59, on the face plate- _
of the transmitting d1str1but0r TD and the-
opposrte terminal cenneeted to the even num-.-
bered segments of ring 59. The solid ring 60

is connected to battery of one polarity: and

the mid-portion of the primary winding is -
connected to battery of the opposite polarlty, -;
whereby as the brush 61 sweeps. over: the

i rmﬂs 59 and 60 current alternatmns of a :Ere-

~ to
apparatus;
through the SW1tches 52, 53 and 54 so as to”
perlodlca,lly reverse: the direction of trans-

mission, as.is fully set forth m the a,foresmd“;_ ting

I 3 -I

queney havmg a deﬁmte relatlon te the speed}' .
of the rotary transmitter, will be induced in

ﬁeld winding 65 of the motor bemg cennected ﬁ? o

“in shunt to the battery. S et
In the position shown of the reversmg:i-' L
_ mechamsm 28, the: hne L is connected

-~ " through the upper eonta,ct of switch 54 di-'
The escapement ma gnet, controls an eeea,pe-

ment wheel 46 carried on a. shaft 47 driven by
a spring motor 48 and having a series of cams

ground through the switch 52. -

.The operation of the: tlmmf

clutch ‘miember 72 ri

74 and is slidable axially

.1e<:ponse to a transmitted slgnal o
'The shaft (4: 1s 10urna,lled 1n bearmgs 83

85 Whereb

tated mdependently of the metor 19 A Worm

mechamsm"
_havmtr been described with reference to the -
-z 1grammatlc view, the specific construction
- of the ‘timing- mechamsm will now be de--
. serlbed in connection with: Flgures 1 to:8.-
~Mounted upon a suitable base is the motor;_
- 19, having a shaft 66 which, through a worm
67 and oear 68, drives a shaft 69 journalled in
r---bearmgs 70 and 71 ‘and having a ratchet
igidly: secured to its-ex-
“The commutator_. o

‘rectly: to the receiving relay, the tongue of . B
‘which: repeats the receiving signals through
‘the receiving rings RD to the printer: (not __

_ceving relay is disconnected from the Hneat
“the switch 54 and a circuit for the transmit-
‘apparatus ~ completed . from ° ground
~through ‘switch 53, to positive or negative
~ battery B, transmltter contacts-and transmit-. -
‘ting rings TD, thence by the lower contact
~of switeh 54 to the line L. - The: prmter 18
“disconnected at this:time at contact-52. =~

%3

105

“tends' through an opening 79 in a plvoted L
lever 80, havmg a yoke extending into an'an- |
-nular recess ‘81 formed in the elutch member
73.* The outer hooked end of the armature 15 =
. 78'is urged upwardly by a spring 82 and
.When the clutch is manually dlsengatred Sl

- serves to latch ‘the same in such disengaged = =
position thereby disconnecting the motor 19
from the cam shafts; to be subsequently de- 120
‘seribed.  The function of the clutch 72, 731is ,,
to permit the timing cams to be set. manually B
10 the same position at all stations and to be
started . into ~operation. simultaneously at
each station, by operating the: magnet 7 7 m'-' ~—

and 84 and is. provided with a knurled knob -
the shaft may be manually ro-

T o
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86, on the shaft 74, meshes with a gear 87,
laosely mounted upon a shaft:88, journalled
in bearings 89 and 90. The gear 87 drives
the shaft 88 through a ratchet clutch 91, the

5 driven member 92 of which is pinned to the
~shaft 88, the driving member 93 being loose-
ly mounted thereon for both rotative and slid-
‘ing movement. The clutch members 92, 93

0 are normally held in engagement with each

key member 95 secured to the gear and en-

gaging with the slotted extension.96- of the

. clutch ‘member -93. The clutch 91 permits

the shaft 74, by means of a hand knob 97.

88 1s geared to operate at a speed of four

R. P. M. and the timing cam 36, which for
) convenienee may be termed the fifteen sec-

ond cam, 1s secured to the shaft 88 and serves

to close the switch 38 once each revolution

thereof. - . . -
~'The cam shaft 16 is driven from the shaft
88 at a reduced speed through the worm 98
and a -gear 99 (Figure 2) and through a

clutch 100 of the same construction as the
clutch 91. Shaft 16 is journalled in bearings

101 and 102 and is provided with a hand

- of the cam shaft relative to shaft 88, where-

- by the coded timing cams 10 to 16, mounted
thereon, may be correctly positioned with re-
spect to the precision timing cam 36. The

~ rotate therewith, preferably at a speed of
one-twelfth R. P. M. at the normal signal-
- ling speed.  Brackets 105 and 106 .are dis-

‘posed at the epposite ends of the group of
cams 10 to 15 and carried  between these

brackets and arranged parallel to the shaft

16 is the shaft 35, upon which the auxiliary

cams 29 to 34 are mounted for independent ro-
tation. - Each of the auxiliary cams has an
operating disk 107 integral therewith by
which the cam may be manually rotated into
the desired position. The shaft 35 is drilled

radially at 108 (Figure 7) beneath each of
cams and 1s provided with

the auxihary ns
spring pressed ball detents 109 arranged to
engage 1n any of the four depressions 110 to
113, 1n the bore of each of the auxiliary cams,
to hold them in any one of four predetermined

- positions. ST I
86  Also extending between the brackets 105

and 106 and journaled therein is a shaft 114,

having a longitudinally extending key 115.

~ The individual cam followers 20 are mounted
~on the shaft 114 and have recesses 116 in their
80 hubs somewhat larger than the key 115 so
- that they have limited rocking movement on

~ theshaft. -

~+ Each cam follower is pressed into engage-
~ ment with its timing cam or auxiliary cam

-other by a spring 94 coiled about the shaft
88 and disposed within a hollow recess in the

the shaft 88 to be rotated independently of

knob 103 for adjusting the angular position

cams 10 to 15 are secured to the shaft 16 to

‘nated cycle. |
Jlary cams may be manually set at any time

1,874,187

ing between the bracket members 105 and
106. The cam followers are provided with
insulated projections 119 and 120, the former
being arranged to engage with the timing
cam and the latter to engage with the aux-
1liary cam. | .

~The shaft 114, outside the bracket 106 :has

‘a. switch arm 121 adapted to operate a pair

of switch contacts 122 and 123 through a
pin 124. Contact spring 123 is biased to open
position, towards the arm 121.

‘With the auxiliary cam 29 set as shown in
Figure 8 and with the remaining auxiliary
cams set 1n the position of auxiliary cam 30,
the timing cam 10 alone will be effective for

| _ - controlling the periods of reversal of trans-
~ In-the speeiﬁc embodiment shown the shaft

mission. As the cam 10 rotates the raised
portions of its periphery rock the cam fol-

rotate counterclockwise under the pressure of
the contact spring 123 to open the contacts.
When a depression in the cam 10 comes oppo-
site the projection 119 of the cam follower,

the shaft 114 isrocked in a clockwise direction

under the pressure of spring 117, to close the
switch contacts against the pressure of spring
123. _ - .

- The key and slot construction permits the
switch contacts to be operated by any one of
the cam followers whenever the remaining
cam followers are held free of their timing
cams, whereby the single switch takes the
place of the group of parallel switches 22 to
27, shown in the diagrammatic view of TFig-
ure 9. The contacts 122 and 123 are con-
nected 1n series with the contacts of switch
38 assoclated with the precision cam 36 and
with the escapement magnet 40 and com-
mutator brushes 41 and 42, to supply the first

stepping impulses to the escapement magnet.

- With the construction so far described, in
order to change the periodsd of reversal of

transmission, it is necessary to set the auxil-

1ary cams by hand, just at the end of a desig-
In order that each of the auxil-

during the cycle and automatically brought
into operation to change the timing intervals
at the end of the cycle, each auxiliary cam
operating disk 107 is provided with two

‘caametrically opposite bars 125 and 126, and

each of the timing cams is provided with a

pin 127, (Figures 6, 7 and 8) adapted under

certain circumstances to engage the bar 125 or
126, to rotate 1ts auxiliary cam into the proper

position for controlling the operation of its
cam follower. '

~ Assume by way of e.ﬁam‘ple that the tinﬁng
cam 10 1s controlling the periods of reversal

and 1t 1s desired, at the end of the cycle, to
change over to timing cam 11. TImmediately
upon reception of instructions to this effect

‘the auxiliary cam 29 may be rotated by hand

to the position shown in Tigure 6, that is, with

the bars 125 and 126 extending nearly hori-

70

75

80

lower upward permitting the shaft 114 to

85
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;_zontal and Wlth the bar 125 pro]ectmg 1ntom
:the path of travel of the.

pin 127 of cam 10, 1n
‘position-the depressed portion of the

cam 29 will still be in position beneath: the
cam follower so that cam 10 will continue to .
‘control the:
~.of the-: cycle
*-manually set in the ‘diametrically opposite
position, as shown in Figure 7, with the bar
126 extending into the path of the | pin 127 of
.cam_11. - The detent 109 holds the cams 1n

er1ods of reversal until the end
Auxiliary cam .30 is also

.their set position. :-As the timing .cam con-

‘tinues_to rotate and during the last few de- -

grees of its rotation, that 1s___]ust at the end

of the cycle, the pins 127.on the cams 10' and
11, engage the bars:125 and 126 of the auxil-

' a-1ary cams 29 and 30, respectively, and rotate .

.....

-the auxiliary .cams: such a distance that the
‘cam 29 assumes the position shown in ‘Figure

8, with the raised portion thereof beneath -
the cam follower and cam 30 assumes the
diametrically opposite. position, ‘with the de-
-pressed portion of the cam beneath the cam
i-'follower

23 thus rendered ineffective to further control -

‘the switch. contacts 122, 123 and the follower

“The follower of timing cam 10:is :

of timing cam 11 1s lowered into contact with -
its timing cam: Whereby it will -be operated

by subsequent rotation of the cam. 11; to con-
‘trol the periods of reversal of transmission.

In the same manner any of the auxiliary

e

cams may be set at any period durlng ‘the -
“cycle, as immediately upon the receipt of the .
-desp atch’s orders and the actual transfer will ;
;- take place s1multaneously and. automatloally.

-at-each cable stat1on at the end of the cycle.

750 means. at d1ﬁ'erently

‘means for- automatically changmg the con-
trol from one cam to another.-.

: 55

Obviously various modifications may be

-‘fmade in the construction and operation of the :

~timing mechanism and the automatic control .
‘thereof and I do not. desire to be limited .

‘to’ the spec1ﬁc arrangement shown and -;

descmbed
“What I clann is: e _
LA tnnlng mechamsm for controllmg

. --._-the perlod of transmission in- each direction
-over a transmission line comprising a plu-—-
-rality of cams, switch . means controlled by

seleoted one of said cams, each of: sa1d
oams bemg coded so as to operate said switch -
timed -intervals and .

2. A timing. mechanism- for oontrolhncr

the period of transmission in each dlrectlon
over a transmission line comprising. switch

means, a plurahty of switch operating meéans -

‘having a predetermined cycle of operation .
“and individually coded to actuate said switch. .

‘means_at differently - ‘timed - ‘intervals.:.and

60 means adapted to be positioned at any time ;

~during a cycle for automatically changing

the control from one. santch operatmg means

......

111 the cycle
8. A t1m1ng mechamsm for controllmg the

perlod of transiission:in each direction over
& transiission line. comprising a- plurality
‘of cams having a predetermmed cycle of op-

‘eration, switch means controlled. b

to operate said switch means at differently

said 1n- -

dwldual cams, each of said cams belng coded--.-,z”o. :

timed intervals and means adapted to be po-

sitioned at-any time during a cycle for au-
tomatlcally changing. the control from one
cam to another at a predetermlned later perl-' w0

4. A timing Inechanlsm for oontrolhng the -'
pe1 iod of transmission in each direction over
-a-transmission line comprising'a plurality of -
cams,; cam followers individual to each cam, |
HSWItCh means oontrolled b

od in the cycle. -

sald 1nd1v1dual v

to- operate sald sw1tch means at dlfferently--f- -"'  _,“
“timed intervals'and means adapted to be po-

sitioned at -any time- during ‘a cycle for au-
“tomatically enigaging said cam followers at

a subsequent period in said cycle, for: chang—
1ng the control from oneé ‘cam to another. .

5. A timing mechanism for - eontrolhng
the reversal of direction. of- transmlssmn over
‘a-transmission line perlodmally comprising
‘a plurality of timirg cams ooded for differ-

ent perlods of roversal a cam follower for

-each cam, means contr olled by the individual
‘cam followers' for. eﬁectlng reversal of di-
rection of transmlssmn an- aumllary cam -

-associated with each cam follower and means

for 1nd1V1dually positioning said. auxiliary
cams, so-that, at a definite point in the rota-
‘tion .of said t1m1ng cams the auxihary cams

‘will be actuated to hold certain of said cam

followers free from contact with said timing

.cams-and to permit another of said cam. fol- N

lowers to- move: 1nto oontact W1th one of sald_

t1m1ng cams.:

6. A tnnmg mechanlsm for oontrollmg .
RS -the reversal of direction of transmission over -

-a-transmission line periodically comprisinga

-plurality of timing cams coded for different
‘periods of reversal a cam follower for each
cam, means controlled. by the individual fol-

110

lowers for eﬁeotmg reversal of direction:of

“transmission, an auxiliary  cam ' associated
‘with each cam follower, each.of said-auxil-

iary cams having a poSItlon m. which 1t
“holds its associated cam follower out of en-
. cgagement with 1ts tlnnncr cam and means B
operating: at a predetermmed point in ‘the .

cycle of operation of the timing ccams for
‘moving said auxiliary cam from such posi- :

tion into a position to permit the .cam fol-

lower to follow the contour of its timing cam. o
7. A timing mechanism for controlllng the. 5

reversal of direction of transnnssmn over: 9']. 125 -
ﬁ_.plurahty of timing cams coded for different .
'_f-_'j'permds of reversal, a cam follower for each
_cam, means controlled by individual follow-
- ers for eﬁectlng reversal of direction of trans-

‘-;:.mlssmn, an aux1l.1ary cam.. assocmted W1th fﬁf s

.....

transmission line periodically comprising a

100
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‘each cam follower, each of said auxiliary
cams having at least two positions in which
it holds its associated cam follower out of
engagement with 1ts timing cam and means
operating at a predetermined point in the
cycle of operation  of said timing cams for
‘moving sald auxiliary cam, when 1t is in one
~of sa1d positions, into a position to permit the
cam follower to follow the contour of said

timing cam. - S o
8.- A timing mechanism for controlling the

reversal of direction of transmission over a
transmission line periodically comprising a
plurality of timing cams coded for different
‘periods of reversal, a cam follower for each
-cam, means controlled by individual follow-
‘ers for effecting reversal of direction of trans-
‘mission, an- auxiliary cam associated with

each cam follower, each of said auxiliary
cams having at least two positions in which
1t holds its associated cam follower out of

‘engagement with its timing cam and at least

two positions in which 1t permits the cam fol-

lower to follow the timing cam and means
‘operating at a predetermined point in the
cycle of said timing cam for moving said

~auxiliary cam, when 1t is in one of said first

4D

‘Tatus.

two positions, 1nto a position to follow the
cam and, when 1t is in one of said:second two
‘positions, to hold the cam follower out of

contact with its timing cam.

9. In a telegraph sys@:e{n-empli)ying ro-ta_ry

transmitting and receiving apparatus, cir-
- cuit reversing mechanism, timing mechanism
33 for controlling the operation of said re-

-versing mechanism, a driving motor for said

timing mechanism and means including a

-segmented ring of said rotary apparatus, for
.malintaining a definite speed relation between

the timing mechanism and said rotary appa-

10. In. . telégraph-' -System? eniploying."rO-

‘tary transmitting and receiving apparatus,
~circult reversing mechanism, timing mecha-
‘nism for controlling the operation of said
‘reversing mechanism, said timing mechanism
-comprising a plurality of cams differently
coded and switch means actuated thereby,

means for rotating said cams in definite speed
relation with respect to said rotary appa-

~ratus and means for selecting, at one period

-1in the revolution of said cams, the particular

~cam which will be effective to control said

il P
wl

.60

83

5 revolution of said cams. =
- 11. In a telegraph system employing a ro-
tary transmitting and receiving apparatus,
_clrcuit reversing mechanism, timing mecha-
msm for- controlling the operation of said
reversing mechanism, said timing mechanism
~comprising a plurality of cams differently
coded, a driving motor for said cams and
switch means actuated b

‘means controlled by *saig
for supplying pulsating current to said motor

reversing mechanism at a later period in the

individual cams,
rotary apparatus

‘connections. | .-
- 14. The combination with a transmission
hne, of signal transmitting and receiving ap-
paratus at each terminal, means for connect-
1ng said transmitting and receiving appara-

current to said motor to maintain a de
speed relation between the timing mechanism
~and said rotary apparatus, a commutator
~driven by said timing mechanism and switch
‘means actuated by the timing mechanism for
-supplying electrical impulses to said step-
ping mechanism from said commutator, to__,_l
| 125

1,874,187

to maintain a definite $peed relation between
said cams-and rotary apparatus and means
for automatically changing the control from

one cam to another, - - SR o
- 12. In a telegraph system employing ro-

tary transmitting and receiving apparatus,
circult reversing mechanism, timing mecha-

nism for controlling the operation of said re-

versing mechanism, a driving motor for said
timing mechanism and means controlled by
said rotary apparatus for supplying pulsat-
1ng current to said motor to maintain a defi-
nite speed relation between. said cams and

said rotary apparatus.

- 18. The combination with a transmission

‘line, of signal transmitting and receiving ap-

paratus at-each terminal, means for connect-

ng sald transmitting and receiving appa-
ratus to said line alternatively comprising
switch mechanism, an escapement for con-
trolling the operation of said switch mecha-
‘nism, a timing mechanism maintained in

synchronism with the message signaling im-

pulses and a pulsator driven by said timing

mechanism for periodically operating said

tus to said line alternatively comprising
switch mechanism, a stepping device for con-

trolling the operation of said switch mech-
-anism, a timing mechanism maintained in
synchronism with the message signaling im-

pulses, a commutator driven by said timing

‘mechanism and switch means actuated by
said timing mechanism  for' supplying elec-
trical 1mpulses to the.stepping mechanism
from said- commutator, to reverse the line

connections. . |
15. The combination with a transmission

“line, of a rotary signal ‘transmitting and re-
ceiving apparatus at each terminal, means
for connecting said transmitting and receiv-
1ng apparatus to said line alternatively com-

prising switch mechanism, a stepping de-

rotary apparatus for supplying pulsating
inite

reverse the line connections.
16. A timing mechanism for controlling

the period of transmission in each direction
~over a transmission line comprising a-driv-

70
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escapement mechanism to reverse the line
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vice for actuating said switch mechanism, a.
timing mechanism, a driving motor for said"
-timing mechanism, means controlled by said

115
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ing shaft, a precision timing cam and a plu-...

rality of differently coded timing cams,

130



means including said precision cam and one -
of said coded cams for reversing the direc-
tion of transmission periodically, means for
automatically changing the control from =
one of said coded cams to another at a pre-
determined period and means for varying the -
relative position of said driving shaft pre-
cision cam and coded cams. . -
17. A timing mechanism for controlling =
10 the period of transmission in each direction '
over a transmission line comprising a driv-
ing shaft, a precision timing cam and a pla-
rality of differently coded timing cams,
means including said precision cam and one
15 of said coded cams for reversing the direction.
of transmission periodically, means for au-
tomatically changing the control from one of
said coded cams to another at a predeter- .
mined period and manual means for inde-
20 pendently varying the relative position of -~
said precision cam and coded cams relative -
to each other and to said driving shaft. -
18. A timing mechanism for controlling - -
~ the periods of transmission in each direction -~
*5 over a transmission line comprising a driv-
ing shaft, a precision timing cam, a shaft
therefor, a plurality of differently coded
timing cams, a shaft for said coded cams,.
means including said precision cam and one -
20 of said coded cams for reversing the line
connections, means for changing the control
from one of said coded cams to another and
an individual ratchet clutch for each of said
cam shafts for driving the same, said clutches
enabling said cams to be manually adjusted
relative to each other and to said driving
- In testimony whereof I affix my signature.
' ~ HAKON H. HAGLUND. -

1

£y
&

Bl

G0

™
o d



	Drawings
	Front Page
	Specification
	Claims

