Dec. 19, 1939. E. W. F. HANKE ET AL 2,183,613
~ BIAS TRANSMITTER

Filed Sept. 3, 1937 4 Sheets~Sheet 1}

49
START |
13 ' 54
FIG. 1 . R
| 45 48 4
O
Q |
14 Y 15
_ 2 56
' . - )] ) @ errased;
DIsToRTION] 25~ | N {22
BIAS ED 87 ~ B
16 Q- 88 . 8
ZERO 89 5 79
|7 MARK SPKE 85 __: 2
STROBOSCOPE | J® 23
ViEw TROMS 0 '
'e“ﬂﬂle Z - feé 86
LINE 6{:157 O | 67 65 68 .82
MOTOR 2|
ON OFF
{ i
“, Z, FOUR
46 48

|2 ¥

W7 77TTTh

/o

= 79
A “a
.

101
1 lﬂﬂﬂm
,5.3—}-«.'::, 102 ~li
LALSTLSIL TSI

/fffffffffffffffffffffffffffffffffffHffffﬁ IHL VL AL LLA AL LSS T IS

7y,
56 103512 ’
| ( g 1

12

INVENTORS
- EDWIN WILLIAM F. HANKE

BY WALTER J. ZENNER

T P2 geels



Dec. 19, 19309.

E. W. F. HANKE ET AL

BIAS TRANSMITTER
Filed Sept. 3, 1937

2,183,613

4 Sheets-Sheet 2

il
¢ m"_"_|7 |0 3
1“1 :,. — (Li"'\-r::"h'\_r'\.l 29
26
/ 32
25
114 ' Sl
39
4 42
55 53 22
49
16 _ - 43
\ 13
54 4° é| F !G. 3
53
:fﬂ %!’l 41
J A 42N 12
40"
;ﬁ 74
: 73 3
43 ,r ot 2,750, 2 /3
' 75 ) 25 33
__ { 26
76 79 iﬁ
38 | i
- O 27)
78 2| , '
!
|82 :
Mty | o | ¥R IR S7
M 5l
96 103 97
102
¥
| _ INVENTORS
FIGC. 4 EDWIN WILLIAM F. HANKE
By WALTER J. ZENNER

/r/ﬁ PrAldlin

ATTORNEY.



Dec. 19, 1939. EwrF HANKE ET AL - 4,183,613

BIAS TRANSMITTER

Filed Sept. 3, 1937 4 Sheets-Sheet 3
' x 208 | | S 202
1581 2\ _ 4 209. 201 &/ %
\———0150 \-'Ol_ Q_FP“—,!'
S | @ / _:_l
— J ' - 173
_— .
S — 26
:
I|3 '|4 - - — ] ——"94
ITG\EIM EHDDI:‘:TI4 — — J r
[ °Il143 147 177

LX ;‘I -l- ‘-‘-
§ IL_' 4_9 J’ ‘t-%-g% -
i17 [ [/ { LCCIY

s ' i
”{T,__ 182 l- s
ve =gl

{175 - '
|74(|E1§RIJ8 SPACE '

]l 166 [

12 4 125

FI1G. 5
—
1€ 4 INVENTORS
EDWIN WILLIAM F. HANKE
By - WALTER J. ZENNER

ke =



Dec, 19, 1939. E. W. F. HANKE ET AL 2,183,613

BIAS TRANSMITTER

Filed Sept. 3, 1937 4 Sheets-Sheet 4

FIG. 6 | _LINE 78y FIG. 7 LINE
T LINE_ ___LINE

7 77 % | //l ]
FVEISUR7) 2 V77 4 7 DISPLACEABLEET R “"W"//’/-’; s V&
\ _

ﬁ

Ar//' NNNNNZZ

SPACING END DISTORTION

H#H—_ﬁ_ | '
START 2 /nﬁ% FIXED STOP, mm A-% 4 V87
A\ - + N\ L +
FIG.6a ' HG ‘a
stosta_ [T] 2 3. 4[5 ' sTOlsTAfI] 2 [3] 4 [5
L—A—»Lva—aL—A—J < S—sk—A e a_]
FIG. 8 . 94 | FIG. 9
] o LINE S B LINE
Wﬂm ///% 2 %/K% 4 f// DISP. ”’f_ 4 V57
MARKING BIAS s MARKING END DISTORTION -
SW 2 V2 4 U5\ FIXED iSTOF’IsTARI_ 2 VB 4 7
\\ _ ¥ N
FIG.Sa FI G.9a
ST0 STA I c 3 4 5 370 STA } c 3 4 5
~—A A > a ~—L kA s A
105 y '05:”
) %‘/ FIG. 10
¢
e 08
106 <R
38 ie
. Jik
151 | 98
Y| ] , 104 -
103 VA 153 -
152 _: N _
152 " 754 96 INVENTOR.
12 - EDWIN WILLIAM F. HANKE
By WALTER J. ZENNER

Ao




10

15

20

25

30

35

40

45

20 °

&b

ORseYY

=N R RE SR

Patented Dec. 19, 1939

UNITED STATES

2,183,613

PATENT OFFICE

2,183,613
BIAS TRANSMITTER

Edwin William ¥,

Hanke, Chicage, and Walter

J. Zenner, Des Plaines, Ill., assignors to Tele-
type Corporation, Chicago, Ill., a corporation

ef Delaware .

Application September 3, 1937, Serial No. 162.328

16 Claims.

The present invention relates to telegraph
systems and apparatus therefor and more par-
ticularly to tasting apnaratus for ascer taining
the marginal operating characteristics or toler-
ance of prinfing telegravh mechanism.

Due to certain uncontroliable phenomens oc-

curing in connection with the transmission of
telegraph signgls, conditions prevail which detri-
mentally affect signal transmission and which,
due in part to inductive snd capacitative in-
fluences, produce certain distortions in telagraph
signals. In an endeavor to imrmunize tele sraph
recewmg equipment to the usual ranges of sig-
na!l distortion, terminal equipment is designed to
accocmmodate certain degrees of sisnal distor-
uon and/or bias. This margin or capacity ic
respcid satisfactorily to certzin desrees of Sig-
nal distortion may be termed tolerance.

in vesting terminal equipment to determine its
13016“"‘“1’106 syntheticaily distorted signals are
reprcduced &1’1(1 transmitted having a3 known
degree and direction of distortion, and the effect
of said signals unon the termnaI apparatus is
until a point is reachzd at which an
response is produced. Particularly in
of telegraph printers, tolerance stand-
customsarily ea.,ablmﬂed as a condition
t0 passing inspection tests and
equipinent to be acceptable for commercial oper-
ation and service must be capable of receiving
and regponding correctly to signals having pre-
determined ranges of distortion.

Acumcnﬂﬁlv, 1t has been found expedient to
provide apparatus for transmitting accurately
measuraicle distorted signals in which esch factor
of disicriion mey be independently ecaleulated
and determined and thus make possible the gi-
tainment of a basis for calibrating the tolerance
mavng of the receilving equivment.

The Drageni im*mhrr 18 related in function
tc the siructure described in United States Pat-
ent Mo 2_,93&:’35? issusd vo W. Y, Lang by reascn

ol it provision of a rotatable annular index

which carrvies & standard start-stop code pattern

rotatablie intc any wnesiticn for the purpose of

cornpariscn with the signals undser test, the Pro-
vision of @2 sy*mhmriz‘rig starting apparatus
for cutiing in ang Gm of the transmitter during
t 5La% nouise inderval of ifs cycle, switching
G 11;:,?1*:* irom miscelieneous mes-
(TeY 0o E’, anid Y test signals, and circuis

nenis for swilching instantly from biss
c;”'ati}?*f“*ﬁ-n by shunting of the step seg-
The significance of each of these fea-

10 end
ments.

(Cl. 178—69)

tures will become more apparent during the
course ¢f the following descirintion.

The margin of distortion by which test signals
of any tyoe differ frcin theoretically perfect
signals is nere classified into two major divisions

each having two supordinate varieties. TFor
convenisnce, the two major tvpes of distortion
are reicrred to as (1) bias and (2) end distortion.
Hach of fhese types may be applied to marking
Or spacing signals so that bias may be considered
as comprised eitiner of marking bias or spacing
bias while similarly end distortion is classifiable
as msrking end distortion or spacing end dis-
tortion.

Apparatus of the design herewith contem-
plated finds many uses and applications in the
testing of {telegraph signaling equipment. A
typical use for which it is appropriate is in test-
ing telegraph printers for signal tolerance. Bias
and engd distoriion signals of both marking and
spacing types are transmitted to a printer, the
degrees of distortion bkeing increased until the
failing point is obtained., In each instance g
stroboscopic device may be cut in after the fail-
ing point is attained and in sc doing, there will
ke produced a vistial portrayval of the signal.
From this the tfechnician or adjuster may be
apprised of special apparatus characteristics
not otherwise discernible. The information thus
obtained not only indicates the existent toler-
ance, but also any adjustment which may equal-
ize or distribute more evenly any available sur-
plus whken such surplus is prepondearous.

The present invention is
consisting of a transmiiting distributor having
means for introducing calihrated variations of
any of the aiorementioned classes of end dis-
torticn and bias and of determining gccurately
the degree of disteortion or wvariation of each
signal from a known standard. In addition, the
apparatus embraces a unidue type of visible in-
dexX ccinprising a rotafaile neon lamp and an
annularly rotataple scale capable of being ad-
susted to afford g reading throughout 380°. This
index is utilized not only for measuring the sig-
nal disteriion of the t{ransmiited test signals
but it may alsc be used for determining the dis-
tortion or any other visikle characteristics of in-
coming line signals recelved frorn a remotely
iccated t{transmitter. When employved in the
latter manner, the unit does not verform as a
transmivier but instead as s receiver having a
visuel index for inspecting the Ch&l'&Cbpl'].StE.CS
of Incoming line signals.

Accordingly, the main object of the present

direcied to apparatus
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invention i1s the provision cof testing equipment
for printing telegraph apparatus, which is com-
paratively simple and highly efficient, and which
is capable of producing signals of varying types
and aegrees of distortion to simulate signal char-
acteristics which might be expecfed under var-
ious operating conditions.

Another object of the present invention is the

provision of a transmitier for producing eccentric
permutation code signals, and means icr de-

- termining accurately various classes and degrees
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D Jocated a tier of control devices or switches.

of distortion.

Another object of the present mventj.on is to

provide a rotatable neon tube carrier whose speed
of rotation may be synchronized in accordance
with known standard forms of transmission, and
in which an annular index comprising a rotat-

able inscribed scale may be emplcyed for observ~
ing variations in the visual pattern eharaeter—'

istics of trarsmitted signals.

- In addition to the aforegoing objects, other fea-
tures which have been developed include a trans-
mitting mechanism having a synchronizing start-
er, which comprises a manually controllable de-

- vice released at any time but effective to cut in

and out of the transmission line the transmitting
apparatus only during the occurrence of the stop
impulse interval regardless of the particular in-

stant at which the manual operation is initiated.

In ifs preferred embodiment, the present device
comprises g unitary structure having a large disc
dial constituting an index from which the afore-
described variations in signal characteristics may
be observed. At each side of the index dial is
As
will be described, these switches control the trans-
mitter so that 11; may be edepted to several con-
ditions of signal distortion.

The neon tube is carried upon the rotating arm
and as marking signals are received and im-
pressed upon the electrode of the tube, luminous

- patterns are produced upon a dark background.

45

o0

bd-

60

65 .

- rendering the standard test message mechanism
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Since the transmitting shaft is rotating in accord-

ance with standard start-stop frequency, these
patterns may be made to recur in the same rela-
tive position for corresponding signal intervals
of consecutive signals. If anyv variation in speed
is noticeable, means are provided in accordance

- with 1the present embodiments for introducing
correction. A ring is mounted so that its annu-

lar inner surface lies just outside the path de-

scribed by the rotating neon lamp. Engraved

markings on the ring are arranged so as to coin-
cide with a standard start-stop signal. By ad-
justing the relative position of the ring to the
visual image of the incoming signal, the degree
and precise nafure of distortion of incoming sig-
nals may be ascertained by noting the di
or differences between the incoming signal and
the standard which is symbolized by the markings
on the ring.

In the present embodlment an arpitrary stand-
ard test message is formed upon the peripheral
surface of a set of discs. This message may be

employed for ordinary testing, but as an alterna-

tive method there is also provided a means for

ineffective for transmission and for substituting
therefor a transmitting arrangement for sending

solely either the letter R or the letter Y, two

characters especially adapted to test signaling.

" For a more comprehensive understanding of
the present invention, reference should be had
to the accompanying drawings and to the speci-
fication. following hereinafter wherein corre-

- proximately on line 3—2

erence
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sponding parts have been indiea‘ted by similar
reference characters, and wherein:

- Fig. 1 is g front elevation of the present in- '
vention having a pcrtion of the transmitter
‘broken away to reveal the distributor arm and

phasing arrangement;

Fig. 2 is a view taken similar to Fig. 1 but
wherein additional fragments of the mechanism
have been broken away to reveal the test message

apparatus, contact, and a portion of the driving

train;

Hig, 31s a transverse sectional view taken ap-
of Tig. 2;

Fig, 4 is a vertical sectional view with the lower
portion of the apparatus shown in side elevation

- and is taken approximately on line 4—4 of Fig. 2;

Fig. 9 is a circuit drawing illustrating the elec-
trical connections of the apperetvs featured in

rigs, 1 to 4; |
Figs. 6 te O inclusive are dlegrammetlc detell

views illustrating in a simplified manner the mul-

tiple circuit arrangements which may be obtained

by the use of the toggle control switches illus-

trated in Figs. 1 and 2 and featuring particularly

the relative positions of the segmented distributor

rings: |

Figs. 6a to 9a, inclusive, are curve charts each
located beneath an associated figure described in
the preceding paragraph and illustrating dia-

srammatically the signal formations e.ssoeiated.
therewith;

and -

Ig. 10 is g detailed pevspeetwe view of the
switching mechanism for shifting the control of
transmission between the set of coded discs as-
sociated with the test message and the apparatus

emploved for stralght R and Y signal t1 enemls- |

sion.

In the accempenymg drawings, the referenee
character (i denotes a base casting with the fore
portion of which there is integrally formed a

dial indicated generally by the reference char-

acter 13 and escutcheon plates {4 and 5. Plate

14 is located at the left of the dial i3, as viewed

- in Fig. 1, and through it there extend toggle switch
handles {6, {7, {8, and {9 as well as motor switch |

21. Plate 13, which is symmetrical to and opposite

plate {4, forms a2, backeround to three retate,ble'

knobs 22, 23, and 24,

Janged face {2, Fig. 4. The contour of face 12
is designed to conform with that of a circular
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A main distributor shaft 25, concentric of dla.l |

13, is frictionally driven by an electric motor 26,
whose driving worm 27 meshes with a worm
wheel 28 frictionally supported between slip wash-
ers 29 of g friction clutch 3!, Figs. 3 and 4. Dis-
tributor shaft 2§ carries forward the rotation
through a tributary train which includes a driv-

ing gear 32, a driven wheel 33, and a stub shaft

34, best indicated in Fig. 2. A worm 35, connect-
ed to the lower end of stub shaft 34, imparts re-
duced speed rotation to an assembly on shaft 38
consisting of a driven gear 37 and a plurality ef
coded discs 38.

As Indicated best in Fig. 3, the foremost por--
tion of shaft 29 iIs journaled in a bearing 28 and
protrudes through the plane occupied by segment
To the proftruding.

supporting discs 4 and 42.
section is secured a triangular plate £3, Fig. 2,
one of whose extremities carries a supporting
bracket 44. The latter has integraliy associated
with it a mask 8% and a receptacle 86 into which
is fitted a neon tube 47. Mask £5 is slotted as
at 48 and through this slot is visible a linear light

beam during the time that the neon tube 47 is
lighted_. Since the assembly is rotatable together

55 -
80 .

66 .
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with shaft 25, intervals during which the licht

keam 1is visible cause to appear arcuate glow im-
ages in a circular path and because isochronous
telegraph signals are passed through the neon
tube filament coincident with the cyclic rotation
of shaift 29, signal impulse intervals of repeated
character signals having definite positions in
cycle may he made to occur during stccessive
cycles in substantially the same relative position.

- When a character signal is repeated for o definita

period, the repeated occurrences of arc glow im-
ages may be observed as g relatively constant
condition and may be compared with a s andarf:_i
49 for delermining the constancy of its charac-
teristics. The standard 49 is so called bhecause
its radial markings are so spaced from each other
as to be accurately reprasentative of an ideal sig-
nal, that is to say, of g signal which is entirely
free of any distortion factor.

-Circular standard or index 49 is constructed of
all annular ring 5¢ having a groove 52 internally
thereof within which are fitted component sec-
ments a4, Fig. 2, secured to the frent face 12. A
fascie &4, fastened to the snnular ring 51 hy
means of screws 59, has inscribed on its exposed
surface, spaced radial gradations 58, which are

rﬂdetermmedly plotted to agree, in major angu-
lar markings, with the divisions of a theoretically

erfect code signal.

Cu rrent is sunplied to the neon tube 47 over 2
vair of conductors §7, Fig. 5, ‘WulCh connect the
terminals of said tube with distributor brushes &
that wipe across continuous rings 59—54. Con—-
centric with the rings 59—58§ and also with the
»_1 istributor shaft 25 are a pair of continucus rings
51 gnd £2 and g pair of segmented rings indicated
generaﬂy 02 and §4. All of the concentric rings,
cXcept ring 64, are set into the susporting disc
£2, as best indicated in Figs. 3, 4, and 5, whiie seg-
mented ring €4 zlone is set into the face of the
cuter supporting disc 4f. However, all of the
rings 88 to 64 are disposed in a single plane and
they-are Cﬁnveni.,mfly traversed by the brushes of
8 single distributor arm 99.

mings €1 vo 54 are traversed by brushes 66, 67,
8, and §9, respectively, with brush 67 elpcmcally
c_o.f}.neuted to the brush 68 and brush §% electri-
cally connecied to brush 69, Accordingly,
brushes €66 and §8 bridge rings 6i and 53 while
brushes 57 and 68 bridege rings 52 and 3. In the
positicn indicated in Figs. 2 and 5, the segments
of rings %3 and 64 are in radial glignment with
respece 1o eachh other, bur it is to be understood
that supporting disc 41 and hence ring 84, whose
segmeiits are imbedded in said dise; is rotatable
in tke instant embodiment, through a limited de-
giree of movement in a countercicckwise EE}DSE
11roin the position indicated in Pigs. 2 and 5, under
thie control of knoh 22,

Shaift i, Figs. 2 and 4, of knob 22 extends

througn escuichiecn pilate I8, and at its inner end

there is spilined a driving pinion 772 Which,
th;@uf*ﬂ an intermediate idler gear 73, 13‘*@,’5 2 and
3, is capable of imparting countercloaszse move-
ment to an arcuate rack 74 integrally associated
with the suppe '--*ting disc 4i. The extent to which
supporting disc 4f may be rovsted is llmltﬂd by a
stop pin 19 anchored in the idler gear 73, which
is designed to encounter stop lug 76 carried by g

stationary portion of the frame as idler gear 73
i3 rotated both in uleckw ise and counterclockwise

Ir

direc 1G5,

Zhe extent of movement permitted to support-
1113' disc 41, and hence {0 its segmented ring 64,
is ﬁwleﬂ S0 that the normal sized sezments

Col f:ﬂl te sienals rathner

3

(start, {, 2, 3, etc., but preferably not the stop
segment) may overlap their adjacent segments
in ring §8 in a counterclockwise direction to an
extent of at least fifty t{o one hundred per cent.
The electrical significance of this adjustment will
Le con c*lde“ed hereinaiter during the explanation

of Figs. 6a to S¢. Mechanically, this adjustment,
produces the aforedescribad overlap of the sta-
tionary segmented ring §3 by the displaceable
ring 84 and the precise degree of gveriap is cal-
culakle by observing the radial alienment of cor-
i ”spo,rw:i.,_ g ends of any pair of segmentis in rings
¢z and £4 with the graduated index or standard
49.

Ee"*mv the Knch 28 there is found 2 control knoh
s 1 /2088 spindi e It terminates with a crank arm
1zgu1911y ::.*-F..-uu_.* as hest 1ndlcatef; in FlU'S

tne p1v0+8_1 CGl""lEl" mth an ancior pin
Anchor pin 8 supports one end of 2
sicn spring 82, the other end of whics
2'1 0 a stationary portion cof the frame
n 81 is reczived through a lcoped end
soring §4, the other end of which is
2d t one end of a pivoted lever 84, as
ated in Figs. 1 and 3. The opposite end
2 Narrows down to a lug projection of
sufficient size to he received within one or the
other of a pair of adjacent apartures 85 and 85
00 which said lever is shown in engagement with
”u' mwe mest aperiure 8$3. These apertures

)

D RIRAY
ST B A

0

vl

ZaTve g ohmnf“ means for lever 84, and they are
;ﬂ:.,.i.,af: at the lower extremity of a latching lever
9%, which is urged by a spring 87 in a counter-

clockwise direction about the pivet member 26§,

The upper end of lever 28 is curved so0 as io bEt
o1 ”Clentl*f engaged by a minute cam apex 9! se-
cu

- Upon main distributcr sheft 23. When
Iazwung lever && is engaged by cam 81, there
resuits a ciockwise rotation of the former against

its spring g7, causing t0 be withdrawn its lower-
n:cst end from engagement with the lug extrem-
1ty of pivoted lever 84 and depending upon
whether crank arm 78 is disnosed in the Nosition
indicated in Pig. I or in ifs alternative position
(about 90° countereio kﬁﬁse therefrom) , lever §4
will accordingly be tensicned by spring 84 Coun-
tereclockwise or lﬁckv ise regpectively. As a result,
upen the release of latching lever &8, as afore-
mentionad, lever 84 will be permitted tc move
frcm one of its positions to the other as infiuenced
Dy sering §3.
when in its counterclackwisze pesition as illu
raved, 2 pin 82 carried by lever 84 is w,.tﬂdraw:
rom the 1115111&1:8@ e:{tremm" 0f a contact pair 23,
put when said lever §4 is in its clockwise position,
? 2 pin 92 abuts gaid insulated e:{uremity, effect-
g the closure of tha contact pair §3 fo** SIUNG-
'19{ the transmissicn line with battery $73. |
The slvernative control of kneb 23 causes 2 ten-
sionn to be appiled to Iever 84 in one direction
or ancither, bul the consummsation of the con-
trol operation is fransferred to the apex & of
mamn distribubor shaft 23, the occurrence of
wiich is ccincident with the stop impulse of a
permutation code  signal. Accordingly, no
gt..mr& may pe effected except during the
of this signal impulse, which is an iners
-active impulse o far as a signal selecticn
neerned.  Thnis mssm‘es the {ransmissicn of
* than signal fragraents
as mignt otherwice result where g cenirol
SW 11:{:}1 is directly operated by manual supervision.
b 24 iz secured to and rchatable with g
nait $8 wihiich extends through and is journaled
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in. a pair of side frames 96 and 97, Figs. 2, 3, and
10. To shaft 99 is keyed sleeve 98, the periphery
of which is studded with variously distributed flat
spots.  Noting particularly Fig. 2, it will be cob-

-served that these flat spols or areas are arranged

in three aligned groups angularly separated from
each other.
29 are at the left of sleeve §8, as viewed in Fig. 2,
those indicated (861 at the right of said sleeve,
while at {82 is a continuous flat area siown in

this illustration as being engaged by the extremi-

ties of a set of bell cranks 183. In Figs. 3 and |

4, shaft 25 is shown as having been rotated coun-
terclockwise throughout 90° from Fig. 2, in which
case the flat area {82 is disposed to the foreground
in Fig, 4, or to the right in Fig. 3, displaying in
the latter case the particular distribution of the
flat spots 101. | |

Bell cranks 183 are similar in contour and the
several of them are pivotally supported upon a
shaft 164, which is secured at ifs extremities in
the side frames 86 and 9%7. HRach bell crank lever
163 includes an upstanding arm {05 provided
with a2 cam lug (06 which extends sidewardly
and 1s adapted to engage the periphery of an as-
sociated one of the coded discs 38. Another lug
formation (87 on each of said upstanding arms
105 is projected in an opposite direction and en-
gages with its extremity an associated flat ten-
sion spring {08, as may be seen in Fig. 10. Each

tension spring {08 maintains its bell crank in
o counterclockwise position with its cam lug

(86 urged against the periphery of an associ-
ated code disc 38. With each tension spring 168
is provided two pairs of contact elements 189 and
iif the several assemblies including in each
case a tension spring {08, and the two aforede-
scribed pairs of contacts are mounted upon a
transverse bail (5, which is formed with the
downwardly extending sides 152 and {33.

The latier side has inftegrally associated with
it a follower arm [84, which rests against the
endmost portion of the periphery of sleeve 88.

- A special flat spot {55 in sleeve 98 is adapted to

45

60

1

60

65

70

76

be presented opposite the contacting surface of
follower arm {54 when shaft 95 is in the angular
position indicated in Fig. 2. During this condi-
tion, a tensioning spring 112, one end of which

is anchored to the side frame 96, pulls with its

other end against an ear (58 also integrally

formed with the downwardly extending side {52,

and causes the entire assembly, including bail 151
and the several contact assemblies to e rocked
about shaft 164, until the cam lugs 186 are en-
gageable by the peripheries of the code discs 38.
At other times during the rocking of shaft 99,

either clockwise or counterclockwise 90°, the pe-

riphery of sleeve 98 in the proximiity of feeler
arm {54 causes transverse bail 151 to be rocked
clockwise, Fig. 2, through a Imifed degree oi
movement but to a sufficient extent to withdraw
the cam lugs 108 so that they are free from en-
sagement by the code discs 38.

Tt has been noted that the peripheries of the

coded discs 38 are preferably cut so as to afford

permutatively a succession of sighals constitut-
ing a test message. As the code discs are ro-
tated in timed relation to shaft 2§, through the
gegr train including elements 33, 39, etc., code

signals are impressed by the peripheries of said

discs 38 through the bell cranks 133 upon the
contact pairs (69 and i,
only during the aforementioned intermediate
position when bail {51 and its appurienances are
in their counterclockwise extreme position. The

Those indicated by the dotted line

but this is possible

2,188,618

rotation of shaft 95, 90° in either direction from
this position so that the pointer 57 of knob 24
indicates straight R or Y transmission, results
in the withdrawal of all contact assemblies from
association with the test message code discs 38.

During either of said R or Y conditions of
transmission, the flat spots 99 and il are ef-

fective to displace certain ones of the bell cranks
183 clockwise about shait 84 and agalnst the

tension of their individual springs 108 effecting.

the closure of their associated contact pairs 109
and 1i{i. In the particular embodiment, the
counterclockwise extreme position of shaft 95
causes 10 be installed a code combination corre-
sponding to the character R, while the clockwise
extreme position of shaft 9§85 causes to be iIn-

stalled on the contact assemblies the code com-

pination corresponding to the character Y.

10

15

The foregoing described mechanism concern-

ing the changeover switch between R, Y, and
test message apparatus forms the subject of a
separate avplication filed October 18, 1937, Se-
rial No, 169,625,

At the left of the unit, as viewed in Flg 1, is
fcund an escutcheon plate through the face of
which extend the several toggle switch arms in-
dicated (8, {7, {8, 18, and 2{ already described.
Mechanically, switches 6 to 9 are of a ftvpe

capakle of assuming three positions, two extreme
and one intermediate, during the latter of which .«

contact elements under supervision are permit-
ted to assume their normal relationship, but dur-
ing either of their extreme positions each switch
arm eifects the closure of one or more sets of
contacts. In Fig. 5, contacting elements only
of sald switches are shown, it belng understood
that to effect their closure, an associated one of
said switch arms need but be thrown to the
proper one of said extreme positions. In com-
paring Fig. 1 or 2 with Fig. 5 it is to be borne
in mind that when the foremost portions of any
of the toggle levers are shown to the right in

tigs. 1 and 2 then their inner ends are effecting

a contact closure toward the left, Fig. 5, and
vice versa. The illustrations are in this respect
actual and the reader should avoid the suggestive
conclusion that the direction of the toggle levers
in the mechanical views is the same direction as
the contact closure in the dlsclosure of the elec-
trical connections.

In the use of the terms bias and end distor-
tion, cognizance is given to the uniformity or
non-uniformity of signal impulse alterations.
That is to say, those changes which affect all
impulses equally throughout a signal are referred

1o as signal blas whereas those alterations which

affect the start impulse in a different manner
from that in which other impulses are affected
are referred to as distortion.
regularity in making the observations, a signal
has been employed in which impulses are of al-
ternate characteristics successively., Thus, it

- may be observed that in the examples illustrated

in each of the TIigs. 6a to 94, the signal curve

starting with the stop impulse has been arbi-.

trarily designated as one of alternate line char-
acteristics, which corresponds Iincidentally to
the character Y. Any other signal might be
employed but not with the same utility in af-
fording a wide field of comparison. - _

It 1s to be noted, for example, in Fig. 6a, that
in the distance between the starting point of the
start impulse and the termination point of the
No, 1 impulse, which distance constitutes a com-

plete' sighal impulse pattern, there is occupied the 7
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Same Sspace as is occupied by each succeeding
pair of impulses constituting a complete signal
pattern. These distances are indicated by the di-
rengional index A, In the case of Fig. 1a, which
1s an example of spacing end distortion, the dis-
tance between the starting point of the start im-
Pulse and the terimination of the No. % impulse is
less than that between the starting point of the
No. 2 Impulse and the termination of the No. 3
Accerdingly, the pattern in the case of
spacing end distortion is not uniform, hence the
term distortion.

Also, it is to be noted in Piz. Sa that the dis-
tance between the starting point of the start im-

13 Pulse and the termination point of the No. 1 im-

90 exampies of bias signal transmission.

Pulse is greater than that between the starting
point of the No. 2 impulse and the termination
point of the No. 3 impulse. hus also there is
lacking the uniformity which is noted in the two
Hence
here too the condition is described as a distortion
because as between one impulse pattern (com-
prised of a consecutive marking and spacing im-
puise pair) and another pattern of the signal

28 there is a variation in their lengths.

30 in the case of bias signals, the sole e

The importance of this variation is best under-
stcod when viewed in terms of a receiving selector
which is started into its cycle of operation the
instant that the start impulse is received. Thus,
ect upcn a
receiving selector is to delay the instant of start-
ing each signal as a result of which the time dis-
placement affects equally the receiving seclector
and the reception of the ensuing selector im-

35 bulses, but in the case of end distortion signals,
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there is introduced in fact an unequal displace-
ment between the period of starting of the receiv-
Ing selector and the periodicity of succeeding im-
pulses.

The present invention concerns itself in one
of its features with providing a novel means for
introducing a distortion factor which permits the
generation of distortion type sicnals and of
switching instantly and conveniently from the
transmission of this class of signals to the class
aroredescribed as bias signals. In the illustrations
Ci Figs. 6 to 9, there is portrayed fundamentally
this novel principle of signal transmission and
the circuit arrangements whereby the change-
over is effected expeditiously. During the course
of the fellowing description, it may be noted that
the general principle that is illustrated in Higs,
0 10 9, is also to be found in Fig. 5 but that in the
cdevailed disclosure of Fig. 5, there are contained
several additional control devices.

As indicated by the applied legends (hias and
end distorticn), the upper switching arm 6§ is
assigned to the closure control of contact pairs
{13 and ({4 the tension of the contact Springs
themseives sufficing to separate them when the
effect of the toggle lever is withdrawn. In this
connection, attention is directed also to Figs. 6 to
g where diagrammatically there is shown in a
simplified form the effect of operating certain
ones of the switch arms located on the escutcheon
plate 4.

In the same manner as aforedescribed, switch
arm 1, during ifs extreme settings (the interme-
diate one in all cases being neutral) effects the
closure of contact pairs 115 and {16 in one posi-
flon and contact pair {7 with contact spring 118
in its ovher position. Contact spring {48 will be
noied as movable between a pair of contact points
119 and {21. Switch arm {18, during one of its
positions, engages a contact spring 122, and dur-

ing the other of its positions it engages contact
spring {23, while switch arm or lever 18 in the
same manner is reciprocable between control of
coentactor springs {24 and 125 each of which is
engageable with a pair of associated contacts.
Reterring for the moment again to the various
rings of the distributor dial {3, Figs. 2 and 5, it
will be chserved that in displaceabie ring 64 the
selector segments {26, {27, 128, {29, and 131 each
are connecied over an individual line 179 to one
of the contact elements of the aforedescribed set
of contact pairs 189, while the other element of
each of sald pairs 183 are connected parallelly
OVEr & coramon line 132, to the junction point 133,
thence on the one hand over line 134 to one con-
wactor of contact pair {16, the other contactor
0 which commurnicates over g line 135 with the
convinuous distributor ving 82 and thereafter over
vhe pair of bridged distributor brushes $7 and §8
which cuounect the collecior ring 62 with the seg-
ments of fixed ring 68, The selecting segments
of ring 83 indicated {36, 137, 138, 133, and 141
cach are connected over an individual path (64
to one contactor of an associated pair i1 afore-
described, while the other contactors of each of
sald pairs i{! are connected paralielly over the
comnmon circult {62 which leads to the junction
pboint (63, From here one path is traceable over
line {44, contact pair {§8-i 2!, line i85 to the
continuous coliector ring 64, while another course
Is traceable from junction poing 113, over line
i4€, to either of the contact pairs ({4 or 115,
During the closure of contact pair | 14, the course
s {raceable over the continuation line 187, which
leads to the stop segment {48 in ring €3, and
upon tne closure of contact pair ! 8, the continu-
ation circuif is traceable over rath 149, which
also connects with line 147 and stop segment 1438,
In Figs. 6 to ¢, it will be noted that the seg-
mented rings §3 and 84 have been indicated con-
ventionally as linear elements rather than as cir-
cular elements, but it is to be understood that
this variation is employed only for the purpose
of simplifying the explanation to follow. The
reference character 83 represents the stationary
segmented ring, and the reference character 84
the movable segmented ring which, in the simpli-
led illustrations, has been indicated as oifset
rightwardly to an extent of less than g complete
minimum segment overlap., To obfain a condi-
tion such as illustrated in Fig. 6, toggle switch 16
must be operated to the left in order to close
contact pair {14 and toggle switeh {7 to the lef{
Inr order to close contact pairs {15 and 18 (which
are simultaneously operated). In order to pro-
duce a visual image of the generated signal, tog-
gle switch :9 is operated to the left causing to

become engaged contact spring 125 with its con-
tact point 158,

Spacing bigs

the term bias is also to be construed g sig-
nal variation in which signal impulses of 2 Cer-
tain current type are lengthened to the detri-
ment of succeeding impulses of the other type
where two types such as marking and spacing
are employed in signal transmission. A hinder-
moss lengthening of marking impulses is termed
a marking end distortion, see PFig. 9a, while g
spacing end distortion correspondingly affects
the spacing signals as portravad in ¥ig. Ta. For
classification purposes, a differentiation is recog-
nized between froni and rear distortion, termed
“blag” and “end distortion.” In addition to this
classification, however, there is also to be rec-
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ogmzed one affecting the types of impulses, as
“marking” and “spacing.” 'Thus, a bias favoring
a marking signal may be specifically classified
as a marking bias or, where an end distortion
constitutes a hindermost lengthening of mark-
ing signals, the condition is referred to as mark-
ing end distortion as distinguished from spacing
end distortion, which accordingly would refer
to a hindermost lengthening of spacing signals.
In each instance of bias affecting one class of

- signal impulses, it is to be borne in mind, as has

15

20

already been noted above, that there results a
shortening in the forward portion of ensuing
signals of the opposite type. The foregoing clas-
sification will prevail whether the alternative

- current conditions be constituted of positive and

negative mgnals or current no-current condi-

‘tions, ete.

Hig. 6 111ustra,tes a simplified transmitter cir-
cuit adjustment which would result in the gen-

“ eration of spacing bias signals.
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“ tion point [43.
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In Fig. 5, the completed circuit is tra,ceable
from signaling line wire 94 as a starting point,
thence over branch line {58, contact {61, and
its shiftable contact spring 122 (which is now
in ifs left-hand position because toggle switch
18 is moved rightwardly to the side of the es-
cutcheon plate marked “transmit”) over Iline
162 to the junction 163, thence over line 164 to
continuous collector ring 2. Here the line cir-

- euit is introduced to each of the segments 186

to 181{ of fixed ring 63 by brushes §7—88 during
the rotation of distributor arm 83, parallel lines
164, through an associated contact pair {1{ to
the common circuit 142 which leads to the junec-
From this point, the circuit is
traceable over line £44, contact spring {48, and
its left-hand contact point {8 (because toggle
switch {7 it at this fime direcied towards spac-
ing) line 165 to the junction point i66, line 134

-~ to the Junction point 123, which leads to the
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common circuit §d2 connected to one of the con-
tacts of each contact pair 139 as well as to the
movable distributor ring stop segment i67. Dur-
ing the closure of certain contact pairs 169, and
in all cases as to segment 167, the circuit is ex-
tended to the movable segments of ring 84 over
branch wires 179 and then by brushes 69—6%
to continuous collector ring 6{. Thereafter the

path is traceable over line {62 to the junction
point 189, spring 123, and its left-hand con-

tact §11 (because the stroboscopic toggle switch
19 is now directed to transmitting) . thence out
over line 112 {o supply battery 173 and ground.

Svacing end distortion

Fig, 7 illustrates a simplified circuit condition
under which there may be generated signals
having spacing end distortion impulses.

wire 94, over branch line [8§9, contact pair
i61—122 (because at this time the stroboscopic
switeh is thrown to transmit), lines {62 and 164
to the continuous collector ring 62. Thereafter,
the circuit continues over brushes 67 and 68, any
onte or ones of the several segments of fixed
segmented ring 83, and their corresponding code

contact pairs iif over collector circuit {42 to

the junction 143, line {44, contact pair 118—118
(because the toggle key 17 is directed toward
spacing) but because the distortion switch 16
is at this time directed towards end distortion
rather than as in the former example to bias,
an additional path is traceable from junction
point 174, over a line 73, contact pair 117, line

This
circuit is traceable on Fig, 5 beginning with line

2,183,618

116, contact pair {13, line €17, to the start seg-
ment 178 of the displaceable segmented ring §4.
Thus, as indicated in Fig. 7a, the principal char-
acteristic of this adjustment is to apply current
to the start segment of the displaceable seg-

mented ring §4. Beyond junction point {74 and
continuing over line {63, the circuit resembles

the one aforetraced in connection with the con-
dltmns prevaﬂmg in Fig. 6.

Marking bias

In Fig. 8 there is illustrated the marking bias
conditionn, This circuit is traceable in Fig. 5
as Iollows: From Iline 94, over branch {59,
through the contact pair 161 —122 (because the
stroboscopic switch is directed toward transmit),
over line i62, to the junction point 163, thence

on the one hand over line 1648 to the continu-

ous ring 62 and on the other hand over line 135,

contact pair {i6 (because switch 17 is directed.

towards marking), line 134 to the junction {33,
thence to stop segment (87 of the movable seg-
mented ring 64 and also over the collector cir-
cuit 132 in the operated ones of the contact pairs

109 and their individual segment lines {79 to the

associated ones of the movable segmented ring
segments 126 to 1314,
During the operation of the distributor arm

6%, the aloredescribed circuits are continued over

brushes bi—=8&8, the corresponding segments of
fixed ring 83, and their contact points i to
the collector circuit £42, thence to the junction

143 and on the one hand over line {46, through

the contact pair !id4, line 147, to the stop seg-
ment 148 of ring 63, and on the other hand
over line (44, contact pair [i18—121 (because
switch Ii is now directed towards the marking
position), line {43, to junction 169, thence on
the one hand over line (68, to the collector ring
Bl thereby bridging over brushes 68 and 69 with
the circuits whose description was interrupted
ab segments 126 to 13!, and on the other hand
through contact pair (23—I171{, line {72, to bat-
tery ti3. 'The signals G‘enerated in accordance
with this arrangement are exemplified by the

curve illustrated in Fig. 8a, whose pattern as

may be noted, is uniform. Because the increase
favors the marking signals (where ifollowed by

spacing signals) this classification is termed
50

markmg hias.
Marking end distortion

In the illustration of Fig. 9, there is exemplified
the fundamental circuit for generating marking
end distortion signals, which as has been ex-
plained are characterized by an elongation of the
initial impulse pattern comprising the signal im-
pulses of the start and No. 1 selecting impulse
positions. In Fig. 5, this circuit is traceable
from line 94, over branch {59, through the con-
tact pair 16§—122 (because stroboscopic switch
18 is directed towards transmit), line {62, to the
junction point 163, thence on the one hand over
line {64 to continuous ring 62 and on the other
hand over line 135, through contact pair {18
(because switch {7 is directed towards marking)
to the junction point 166, thence over line {34
to the junction point 133 continuing on the one

hand to the stop segment 167 of movable ring 64,

and on the other hand over collector circuit 132,
operated ones of the contact pairs (09, their in-
dividual paths {78 to their corresponding seg-
ments 26 to 131, |

Battery is traceable over line nz through the
contact pair (71—123
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switch is directed to transmit)

142, through the operated

5 Scription Was
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t0 the juncticn
point {59, From this point the circuit is trace-
able on the one hand over line 168 to the collec-
tor ring 61 completing the cireuits whose Gescrip-
tion was interrupted above in the segments i25
to 131, while on the other hand the circuit is
traceable from junciion point (68, over line 145,
to the ccnfact pair {81—{12, line 144 to the
junction point 143. From here the circuit is
traceable on the one hand over colicetor circiit
cnes of the contact
pairs {1} and their individual cireuit, pathn {84
to the associated ones of the segments 83 to 14¢
compieting the aforedescribed circuits whose de-
interrupted, over the krushes
66—87, but because switch {7 iz divecied towards
markmﬂ‘ and contact pair {i5—I22 is held ajar,
the circuit may not coniinue over iine 149, whil
because convact switeh §8 is directed toc end dis-
tortion, confact pair (14 is permitted ig
ajar so that the circuit meav not continue o
line 147, As 2 result, line is withheid from tiﬁe
Ti-

Eﬁﬂ

stop segn:eﬂt {45, a5 indicated in Fis. Sz, eln

gating the start interval and also the patter
represented by the dimension index 1. This

-u--,,1.1
D10

~duces a variafion in the pattern as is the chal—

2

acteristic of an end distortion signal.

The toggle switeh keys {8 and {2 jointly sun
vise the cutting in and out of the Ebmhosuapm
lamp 41, and, incidentally, the switching betwesn
control line 84 and a2 local circuit about to he
descriped.

When the key head of swi
the exztreme left-hand _pr:.s ' oY
?flﬁ'iﬂ‘meﬁ ;:u the legend ¢ 2 13 estab-
lished g 2l circuis ef?eﬂt g 50 }.cly the strobo-
scopie Iﬁmo and communicakle with the two
binding pests 201 and 422 of Fig. 5. This cireuit

i—

- is traceable beginning at the terminal post 281

i
G-t

- 6D

l"'_lr'
4 }

5

iatter described operaz

end continuing gver line 222, contact point 294,
fexible coniact blade 124, line 285 to the inner
distributor ring 58, the brushes 38, outer dis-
tributor ring 28, line 288, fexible eontact bhlzde
120 and its right-hand contact EEZE, line 287 1o the
hinding nost 282. Thus e observed that
in this manner S'Wltﬁh 18 subiecis the streobho-
scople lamp entirely to an independent Llrwm
wiicn may be connected to any transmitiing 4

lu ..!.!-...- U‘L-

vice for producing a visual image uncn the st ob-
csceoplc lamp asg it is rotated in syncehronism

with the transmitting apparatus, and that this
image may be corapared with the standard of
measurs sxemplified by tho plate &
which carries the engraving 58, The correciness
oi the incoming signals may therehy be ascer-
tained beth as to their length, bias, cr other sig-
naling characteristics. |

By moving switch {8 to the right so that its
Zey head Is negrest the lsgend “dist.” howaver,
strebcscepic lamp 47 is connected with a local

C11ﬁr1']¢, 7

welaoar bt

daistributor apparatus subject, however, to the
secindary confrol which Is exercised by the
stroboscopie switch 18, This switch must he

mgovet 80 that its key head is to the left ard
nearest the legend “view” in order to estahlish g

rcuil whereby a special cuirrent supply indi-
cared b'ﬂ the terminals 208 and 239 is introduced

throvch the strob ehcogm iamp and through the
marklnﬂ'msz}ﬂmng anc prlas-end distoriion ar

rangemeny as glready described., The offe
cperetling switeh 48 is uﬂ prodluce
switchr kblades 122 and 2
contact points 24

£

F.

et of
a.closure Gt
¢ with their right-hand
and ‘Hz. The efect of this

tion is to intrcduce local
current supply from the source SB—E 79 in

lier

rf

of a line circuif connection and battery %4 and

1 13. In all other respects the marking-spacing
and bias-end distortion signaling characteristics
remoin Under the sole suwervigion of their ye-
speetive toggle keys 16 and {7,

After the bias or end G'uturtior characteristics
nave been gauged by visual comparison with the
irctlar st ﬂd&l d, & travsmiifing operater moves
goiz kKey {2 from the 1eff or “view” position 1o
12 ugm o“ “tvansmit” DOsi 103:‘- T his gperation
ig from the
tran mltter clrcmt end TQESL&bIl“I‘ 3 tne connec-
::0 A8 efeluﬂesus,_ue“, witnn tha line 84, In this
NET LRe operator i3 apprised of the exact sig-
naimg characieristics which are heing issued
over the iine withoub regard 1o any artificial or
natural inductive or capacitative effects inherent

i the line,

From the fovegeing, it will be evident that the
receny invention contemplates a permutation
ooe transmitier having means for varicusly dis-

tmg the imptlse components from their nor-
or ifeal proportions in order {0 provide u..st
rals for determining the tolerance of subiec
i -'e mecnanisin such as printers, receiving ::eles

rz, etc. In addition, there is also nrovided 2
Visuai index anr‘l an annuiar scale in association
thnerewith, vRaratiis afiords g convenient
ang highly a cu"&tﬂ checking medium for ob-
sorving af gncee the characteristics of izsued test
sighals.

For the purpose of attenuating and distorting
permutation code sighals, there is embodied here-
with novel means for switching readily from bias
¢ end distortion, which terms have been srecifi-
cally defined above, and for switching readily
from marking to spacing varieties of either of the
aforedescribed signal classifications each varia-
tion being establishad independently.

There is also provided herewith a novel mech-
anism for switching between straight R or Y sig-
nal transmission and an integrally assceiated test
message transmitter, the aforedescribed switch-
ing being under the conurol of 3 single manial
control knob. Ancther single control knob super-
vises the performance of an automastically exe-
cuted changecver switch for cuiting in and out
the transmitting mechanism in a transmissicn
line. In thz execution of the run-stcp switeh
knoh, line battery is shunted in ahead of the
transmitter apparatus at an instant always coin-
cident with the stop impulse interval.

While the present invention has keen exnlained
and described in contemplation of s specific em-
bodiment, it is to be understood that numerous
modifications and variations mayv be instituted
without departing from the spirit of the present
invention. Accordingly, it is to be understood
that the present invention is not restricted by
any of the specific features disclosed in the ac-
companying drawings nor the cnes described in
the foregoing specification except as defined by
the hereunto appended claims.

What is claimed is:

1. In g telegraph transmitter, a pair of Seg -
mented rings, collector rings associated with said
segmented rings, a single brush carrier common
to all of said collector and segmentad rings,
means Icr displacing one of said segmented rings
with respect to the cther angularly, means for
projecting transmission signals through said seg-
mented rings parallelly, and switch controlled ap-
paratus for varying the timing between Imnulse
Intervals of each signal.

2. In a telegraph transmitter, a pair of seg-
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8

mented rings, the segments of each of which are
spaced in accordance with a standard unit isoch-
ronous signal, means for displacing one of said
segmented rings with respect to the other one
angularly for the purpose of overlapping corre-
sponding segments, transmission apparatus for
propagating isochronocus code signals over the
segments of said rings parallelly, and means for
distorting the consecutive signal pattern compris-

ing a breaker and circuit connection through cer- |

tain ones only of the segments of said rings.

3. In a telegraph transmitter, a pair of seg-
mented rings, means for passing a signaling cur-
rent through both of sald rings parallelly, adjust-
abie mechanism for displacing said rings angu-
larily for the purpose of elongating certaln signal
impulses by the overlap of their corresponding
segments, and means for switching out of circuit

cerfain segments only of one of said rings to pre--

vent the elongation of corresponding impulses.

4, In a telegraph transmitter, a rotary distrib-
utor having a plurality of segmented rings, a
common brush carrier and brushes secured to
said carrier for traversing said plurality of seg-
mented rings concurrently, switching means for
connecting the segments of certain ones only of
ones of said rings in a circult with segments of
others of sald rings, and means for displacing

- said rings radially with respect to one another.

- 5, In a distributor, a plurality of segmented
rings, means for displacing said rings to effect
signal impulse attenuations, circuit connections
associated with said rings to effect signal im-
pulse distortion, a rotatable brush carrier, a
stroboscopic lamp associated with said carrier, a
rotatable index having markings thereon corre-
sponding o an isochronous signal standard, and
means for switching said stroboscopic lamp to
associate it alternatively with said segmented
rings or with an incoming line so that a visual
patlern may be produced from incoming or out-
going signals.

6. In g distributor, a pair of segmented rings
each segment of which corresponds to an impulse
of a unit code signal, a distributor arm and
brushes on said arm for traversing said rings si-

- multanecusly, means for displacing said rings

with respect (0 each other so as to efiect an over-
lapping of corresponding segments, circuit con-
nections for conditioning electrically certain ones
of said segments of each ring in series with cor-

responding segments of the other ring, circuit

connections for conditioning electrically certain
onnes of said segments in each ring parallelly with
corresponding segmentis of the other ring, and

control means for alternatively establishing one

or the other of said two circuit connections.

7. The combination set forth in claim 6 in-

cluding means ior switching out cof circuit cer-
fain segments only of one of sald rings for there-
by ef‘fectmg a signal distortion. | -

'§. In a start-stop distributor, a
powered shaft, a plurality of signal impulse seg-
ments certain of whichh are sllocated to permuta-~
tion code impulses and certain cthers of which
are aillocated to synchronizing impulses, means
for associating a communication line with each
of said segments successively, and means for
connecting and disconnecting said associating
means with a line comprising a manual spring
tensicning member, a switch controlling mem-
ber urged into alternative pogitions by said ten-

sioning member, and a dual position latchmg-

paw] for sald switch controllmg member under

rictionally

9,183,613

the supervision of said shaft and operated by said

shaft ai a definite pericd only in its rotation.
9, In a stari- st{:m distributor, a rotalabie shait,

a, stroboscope lamp carried by said shafi, a set
8
scope laimp rings, means for assoccisting said
transmitting rings with said lamp, means for

of transmitting segment rings, a set of strobo-

assoclating an incoming line with said lamp, said
two associating means being operative alterna-
tively, and an annular index having markings in
accordance with a signal standard thereon to

compare with the visual pattern preduced by
sald lamp for either incoming or outﬂ'omﬂ' mgnals'

cf said Iine of said distributor. =

10. In a transmitting distributor, a ﬂ*s:ed Seg-
ment ring, a displaceable segment ring, the num-
ber and relative proportion of the segmenis of
one of said rings being the same as that of the

other, means for rotating said displaceable ring
to cause its segments to overiap their correspond-

ing ones in said fixed ring, and reversible cir-
cuit connections for conveying signals through

corresponding segments {)f said rings semally or

parallelly.
11, The combination set fo:tth in cla,lm 10 in-

cluding means for cutting ouf of circuit certain

segiments only ¢f one of said rings to prodice
a - special varlation in a particular &gnal com-~
ponent. | |
12. In g tiansmlttmg dlstrlbutor a fixed seg-
mented ring, a displaceable segmented ring, the
number and relative proportion of segments of

10

16

20

25

- 80

one of said rings being the same as that of the

‘cther, means for rotating said displaceabie ring

t0 cause its segments to overlap their corr espond-

35

ing ones in sald fixed ring, and circuit connec-

tions 1or projecting signals thy ough correspond-

mg segments of said fixed and msplaceable rings

2rially.

13. A distributor havmg fixed segmen.., rmg,
a displaceable segment ring, the number and
relative proportion of the segments of cone of

- said rings being the same as that oi the other,

means for rotating said displaceable ring to
cause ifs segments to overlap their COrrespond-

ing ones in said fixed ring, and circuit connec-.

tions for projecting signals through correspond-
ing segments of said ﬁxed and displaceable rings
parallelly. -

14, In a telegraph selectmg Sysiem, mstrmnen-
talities for determining the degree of tolerance
to signal distortion to which a receiving appara-
tus is capable of responding cmrectly comprising
a pair of segimented rings, the segments of which
are similarly spaced each to each in accordance
with a standard unit isochronous signal, means
for displacing one of said rings with rescect to
the other one angularly for thereby p-roduc:_ng
an overlap of corresponding segments, means for
projecting code signals over said corresponding
segmented rings parallelly, and means for dis-
torting a single impulse in a signal comprising

“a clrcuit breaker assoclated with a correspﬂnainﬂ*
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impulse segment and manual means for oper-- |

ating said breaker.

15, A distributor for Issuing bias s:.gnal im-
pulses comprlsmg a plurality of segmented rings
certain of which are displaceable with respect
to others to effect an overlap of corresponding
segments, a brush carrier for bridging all of said

65

70

rings with associated collector rings, a manually .

conditionable switch, and a control cam asso-
ciated with sald brush carrier for operating said

switch at a definite angular position with re- 7g.
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spect to said pluralily of segmented rings after connections for controlling the characteristic of
it has been conditioned manually. plas, and manually controliable switch means for
16. A machine for issuing bias and end distor- effecting end distortion by cutting out of circuif
tion signals comprising a rotary distributer hav- certain ones only of the segments of said rines.
5 1ng a pair of similarly segmented rings, means for | 53
displacing said rings angularly from each other EDWIN W. B HANKEH.
to effect signal attenuation by overlap, circuit VALTER J. ZENNER.
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