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PATENT OFFICE 
2,183,613 

BASTRANSMITTER, 

Edwin William F. Hanke, Chicage, and Walter 
J. Zenner, Des Plaines, II, assignors to Tele 
type Corporation, Chicago, Ill., a corporation 
of Delaware , 

Application September 3, 1937, Serial No. 62,328 
16 Claims. 

The present invention relates to telegraph 
Systems and apparatus therefor and more par 
ticularly to testing apparatus for ascertaining 
the marginal operating characteristics or toler 
ance of printing telegraph mechanism. 
Due to certain uncontrollable phenomena, oc 

curing in connection with the transmission of 
telegraph signals, conditions prevail which detri 
mentally affect signal transmission and which, 
dule in part to inductive and capacitative in 
fluences, produce certain distortions in telegraph 
signals. In an endeavor to immunize telegraph 
receiving equipment to the usual ranges of sig 
inal distortion, terminal equipment is designed to 
acconilodate certain degrees of signal distor 
tion and/or bias. This margin or capacity to 
respond Satisfactorily to certain degrees of sig 
nal Cistoition may be termed tolerance. 
In testing terminal equipment to determine its 

tolerance, Synthetically distorted signals are 
reproduced aid transmitted having a known 
degree and direction of distortion, and the effect, 
of Said Sigiliais upon the terminal apparatus is 
observed until a point is reached at which an 
erroneous response is produced. Particularly in 
tile case of telegraph printers, tolerance stand 
ards aire customarily established as a condition 
prerequisite to passing inspection tests and 
equipineiit to je acceptable for commercial oper 
ation and Service must be capable of receiving 
and esponding correctly to signals having pre 
deterialized ranges of distortion. 
Accordingly, it has been found expedient to 

provide apparatus for transmitting accurately 
measutake distorted signals in which each factor 
of distortion gay be independently calculated 
and determined and thus make possible the at 
taintinent of a basis for Califorating the tolerance 
2 at S of the receiving equipment. 
The Yesent, inventici is related in function 

tC the structure described in United States Pat 
ent No. 2,936,059 issued to W. Y. Lang by reason 
of its provision of a rotatable annular index 
which carries a Standard start-stop code pattern 
rotatable into any position for the purpose of 
CoriparisC. With the signals under test, the pro 
vision of 2. Synchronizing starting apparatus 
for cutting in and Out of the transmitter during 
the start infuise interval of its cycie, switching 
inea is for changing from iniscelianeous mes 
Sage it latter to R arid Y test signals, and circuit, 
ari'a.ilge:AlertS for SWitching instantly from bias 
to end distOriol by shunting of the stop seg 
ments. The significance of each of these fea 

(CI. 178-69) 
tures Will become more apparent during the 
course of the following description. 
The margin of distortion by Which test signals 

of any type differ from theoretically perfect 
signals is here classified into tWO major divisions 
each having tWo Suboidinate varieties. Fol 
convenience, the two major types of distortion 
are referred to as (1) bias and (2) end distortion. 
Each of these types may be applied to marking 
or spacing signals so that bias may be considered 
as comprised either of marking bias or spacing 
bias While similarly end distortion is classifiable 
as marking 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 end distortion signals of both marking and 
spacing types are transmitted to a printer, the 
degree of distortion being increased until the 
failing point is obtained. In each instance a 
stroboscopic device may be cut in after the fail 
ing point is attained and in SC doing, there Will 
be produced a visual portrayal of the signal. 
From this the technician 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 When Sucil Surgius is preponderous. 

The present invention is directed to apparatus 
consisting of a transmitting distributor having 
means for introducing calibrated Variations of 
any of the aforementioned classes of end dis 
tortion and bias and of determining accurately 
the degree of distortion or variation of each 
signal fron a known standard. In addition, the 
apparatus embraces a unique type of Visible in 
dex coinprising a rotatacle neon lamp and an 
annularly rotatable scale capable of being ad 
justed to afford a reading throughout 360°. This 
index is utilized not only for measuring the sig 
nal distortion of the transmitted test signals 
but it may also be used for determining the dis 
tortion or any other visible characteristics of in 
coming line signals received frorin a remotely 
located transmitter. When employed in the 
latter manner, the unit does not perform as a 
transaitter but instead as a receiver having a 
visual index for inspecting the characteristics 
of incoming line signals. 

Accordingly, the main object of the present 
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2 
invention is the provision of 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 degrees of distortion to simulate signal chair 
acteristics which might be expected under war 
ious Operating conditions. 
Another object of the present invention is the 

provision of a transmitter for producing eccentric 
permutation code signals, and means for de 
termining accurately various classes and degrees 
of distortion. 
Another object of the present invention 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 imay be employed for observ 
ing variations in the visual pattern character 
istics of transmitted 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 its preferred embodiment, the present device 

Comprises a 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 
located a tier of control devices or Switches. As 
will be described, these switches control the trans 
mitter so that it may be adapted 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. 
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 any variation in speed 
is noticeable, means are provided in accordance 
With the 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 nature of distortion of incoming sig 
nals may be ascertained by noting the difference 
or differences between the incoming signal and 
the standard which is symbolized by the markings 
On the ring. 

In the present embodiment an arbitrary 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 
rendering the standard test message mechanism 
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 

2,188,618 
sponding parts have been indicated by similar 
reference characters, and wherein: 

Fig. 1 is a front elevation of the present in 
vention having a portion 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 a Way to reveal the testimessage 
apparatus, contact, and a portion of the driving 
train; 

Fig. 3 is a tranSVerse Sectional view taken ap 
proximately on line 3-3 of Fig. 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 - Of Fig. 2; 

Fig. 5 is a circuit drawing illustrating the elec 
trical connections of the apparatus featured in 
Figs. 1 to 4: 

Figs. 6 to 9 inclusive are diagrammatic detail 
views illustrating in a simplified manner the mull 
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 
rlingS. 

Figs. 6d to 90, inclusive, are curve charts each 
located beneath an associated figure described in 
the preceding paragraph and illustrating dia 
grammatically the signal formations associated 
therewith; and 

Fig. 10 is a detailed perspective 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 
employed for straight R, and Y signal transmis 
SO 
In the accompanying drawings, the reference 

character denotes a, base casting With the fore 
portion of which there is integrally formed a 
flanged face 2, Fig. 4. The contour of face 2 
is designed to conform. With that of a circular 
dial indicated generally by the reference char 
acter 3 and escutcheon plates 4 and 5. Plate 
4 is located at the left of the dial 3, as viewed 

in Fig. 1, and through it there extend toggle switch 
handles 6, , 8, and 9 as well as motor switch 
2 . Plate 5, which is symmetrical to and opposite 
plate 4, forms a background to three rotatable 
knobs 22, 23, and 24. 
A main distributor shaft 25, concentric of dial 

3, is frictionally driven by an electric motor 26, 
whose driving Worm 2 meshes With a Worm 
wheel 28 frictionally supported between slip Wash 
ers 29 of a friction clutch 3, Figs. 3 and 4. Dis 
tributor shaft 25 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 36 
consisting of a driven gear 37 and a plurality of 
coded discs 38. 
As indicated best in Fig. 3, the foremost por 

tion of shaft 25 is journaled in a bearing 39 and 
protrudes through the plane occupied by segment 
supporting discs li and 82. To the protruding 
section is secured a triangular plate 43, Fig. 2, 
one of whose extremities carries a supporting 
bracket 44. The latter has integraliy associated 
with it a mask 45 and a receptacle A6 into which 
is fitted a neon tube 4. Mask 45 is slotted as 
at 38 and through this slot is visible a linear light 
beam during the time that the neon tube 4 is 
lighted. Since the assembly is rotatable together 
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2,188,613 
With shaft 25, intervals during which the light 
beam is visible cause to appear arcuate glow in 
ageS in a circular path and because isochronous 
telegraph signals are passed through the neon 
tube filament coincident with the cyclic rotation 
of Shaft 25, signal impulse intervals of repeated 
character signals having definite positions in 
cycle may be made to occur during successive 
cycles in substantially the same relative position. 
When a character signal is repeated for a definite 
period, the repeated occurrences of arc glow in 
ages may be observed as a relatively constant 
condition and may be compared with a standard 
49 for determining the constancy of its chara C 
teristics. The standard 49 is so called because 
its radial markings are so spaced from each other 
as to be accurately representative of aih ideal sig 
nal, that is to say, of a signal Which is eitirely 
free of any distortion factor. 

Circular standard or index 49 is constructed of 
an annular ring 5 having a groove 52 internally 
thereof within which are fitted component seg 
Inents 53, Fig. 2, secured to the front face 2. A 
fascia, S, fastened to the annular ring 5 by 
means of screws 55, has inscribed on its exposed 
Surface, Spaced radial gradations 56, which are 
predeterminedly plotted to agree, in major angu 
lar markings, with the divisions of a theoretically 
perfect code signal. 
Current is supplied to the neon tube 4 over a 

pair of conductors 57, Fig. 5, which connect the 
terminals of said tube with distributor lorushes 3 
that Wipe across continuous rings 53-59. Con 
centric With the rings 59-59 and also With the 
distributor shaft 25 are a pair of continuous rings 
i and 82 and a pair of Segnented rings indicated 

generally 63 and 64. All of the concentric rings, 
except ring 64, are set into the Supporting disc 
62, as best indicated in FigS. 3, 4, and 5, While seg 
neited ring 64 alone is set into the face of the 
Cuiter Slipporting disc 4. However, all of the 
rings 53 to 64 are disposed in a Single plane and 
they are CCVeniently traversed by the brushes of 
a singie distributor arm 65. 

Rings 8 to 33 are traversed by brushes 65, 67, 
3, aid $3, espectively, with brush 67 electrically 
cornected to tie brush 68 and brush Selectri 
cally connected to brush 69. Accordingly, 
brushes 66 and 39 bridge rings 6 and 64 while 
brushes 3 and 38 bridge rings S2 and 63. In the 
position indicated in Figs. 2 and 5, the segments 
of rings 63 and 6 are in radial alignment with 
respect to each other, but it is to be understood 
that supporting disc 4 and hence ring 54, whose 
Segmeits are imbedded in Said disc, is rotatable 
in the instant embodiinent, through a limited de 
gree of noverent in a Countercicck Wise Sense, 
froin the position indicated in FigS. 2 and 5, uidel 
the control of knob. 22. 

Shaft F, Figs. 2 and 4, of knob. 22 extends 
through escutcheon plate 5, and at its inner end 
there is Spined a driving pinion 2, which, 
through an intermediate idler gear 3, Figs. 2 and 
3, is capable of imparting counterclockwise move 
n:ent to an arcuate rack 4 integrally associated 
with the Supporting disc 4. The extent to which 
supporting disc 3 may be rotated is limited by a 
stop pii. 5 anchored in the idler gear 3, which 
is designed to encounter Stop lug 6 carried by a 
Stationary portion of the fraine as idler gear 3 
is 3'etated both in clockwise and counterclockwise 
directions. 
The extent of Ingveinent permitted to support 

ing disc 2, and hence to its segmented ring 63, 
is Sufficient So that the normal sized segments 

3 
(start, , 2, 3, etc., but preferably not the stop 
egiment) may overlap their adjacent Segments 

in ring 63 in a counterclockwise direction to an 
extent of at least fifty to one hundred per cent. 
The electrical significance of this adjustinent will 
be considered hereinafter during the explanation 
of Figs. 6d to 9d. Mechanically, this adjustment 
produces the afore described overlap of the sta 
tionary segmented ring S3 by the displaceable 
'ing 54 &nd the precise degree of overlap is cal 
uiable by observing the radial alignment of cor 

i&Si3Ondig ends of any pair of segments in rings 
Šiš and 6: With the graduated index or standard 
$3. 

Below the king) 22 there is found a control knob 
? Whose spindie E terminates with a crank arrin 
3 trianguilarly shaped, as best indicated in Figs. 

i and 2, and provided in each of its corners re 
In C33 fronn the pivotal corner with an anchoir pin 
23 a di Si. Anchor pin a 9 supports one end of a 
Coiled te:2Sica Spring 32, the other end of which 
is fastered to a stationary portion of the frame. 
Alicior pin 8 is received through a looped end 
r €n Siin Spring 33, the other end of Which is 

ticulated to one end of a pivoted lever 33, as 
indicated in Figs. i and 3. The opposite end s S t 

&f leve: 32 nailrows down to a lug projection of 
Sifficient size to be received Within one or the 
Oth 6 of a pair of adjacent, apertures 85 and 85 
of which said levei is shown in engagement With 
the lowermost aperture 86. These apartures 
32:We as locking nearns for lever 84, and they are 
foxiied at the lower extremity of a latching lever 
33, Winich is urged by a spring 8i in a counter 
clockwise direction about the pivot member 39. 
The Appel' end of ever 88 is curved so as to be 

g!'3diently engaged by a minute cam apex 9 se 
Curied upon main distributor shaft 23. When 
latching lever 88 is engaged by cam S, there 
i.esuits a clockwise rotation of the former against; 
its Sp1'ing 8, causing to be withdrawn its lower 
n2CSt end from engage:nent with the lug extren 
ity of pivoted lever 34 and depending upoin 
Whether crank arm 3 is disposed in the position 
indicated in Fig. 3 or in its alternative position 
(about 90° counterciockwise therefrom), lever 34 
Will accordingly be tensioned by Spring 82 couis 
terclockwise or clockwise respectively. As a result, 
upon the release of iatching lever 88, as afore 
Irelationad, lever 83 will be permitted to move 
from One of its positions to the other as influenced 
by Spring 3. 
When in its counterclockwise position as illus 

trated, a pin 32 carried by lever 84 is Withdraw: 
from the insulated extremity of a contact pair 23, 
but when Said lever 54 is in its clockwise position, 
iiie in 92 abuts Said insulated extremity, effect. 
ing the closure of the contact pair 33 for Sihunt 
iing the transmission line with battery 3. 
The alternative control of knob. 23 causes a ten 

SiO2 to be applied to lever 85 in One direction 
Or another, but the consili nation of the con 
trol operation is transferred to the apex S. of 
:ain distributor shaft 25, the occurrence of 
Rich is Coincident With the Stop inpuise of a 
pernutation code signal. Accordingly, ro 
hangeover may be effected except during the 

tj'ailsit of this signal impulse, which is an iner, 
Of non-active impulse So far as a signal selectici 
is coiceTied. This aSSuires the trainSmission of 
Coagiete signals latiner tihain signal fragraents 
Sticin as night otherwise result Where a, control 
SWitc. is directly operated by 32 antial Supe'Vision. 

E:nob 28 is secured to aid rotatable with a 
Shaft SS Wiiichi eXtends through and is journaled 
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4. 
in a pair of side frames 96 and 97, Figs. 2, 3, and 
10. To shaft 95 is keyed sleeve 98, the periphery 
of which is studded with variously distributed flat 
spots. Noting particularly Fig. 2, it Will be ob 
served that these flat spots or areas are arranged 
in three aligned groups angularly separated from 
each other. Those indicated by the dotted line 
93 are at the left of sleeve 98, as viewed in Fig. 2, 
those indicated at the right of Said sleeve, 
While at 92 is a continuous flat area shown in 
this illustration as being engaged by the extremi 
ties of a set of bell cranks 63. In Figs. 3 and 
4, shaft 95 is shown as having been rotated coun 
terclockwise throughout 90° from Fig. 2, in which 
case the flat area. G2 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 
fiat spots i. 

Bell cranks (B3 are similar in contour and the 
several of them are pivotally Supported upon a 
shaft G4, which is secured at its extremities in 
the side frames 96 and 9. Each bell crank lever 
23 includes an upstanding arm 5 provided 
with a cam lug O8 which extends sidewardly 
and is adapted to engage the periphery of an as 
sociated one of the coded discs 38. Another lug 
formation of on each of said upstanding arms 
35 is projected in an opposite direction and en 
gages with its extremity an associated flat ten 
sion spring (8, as may be seen in Fig. 10. Each 
tension spring 08 maintains its bell crank in 
a counterclockwise position. With its can lug 
E86 urged against the periphery of an associ 
ated code disc 38. With each tension Spring i8 
is provided two pairs of contact elementS 9 and 

the several assemblies including in each 
case a tension spring 38, and the two aforede 
scribed pairs of contacts are mounted upon a 
transverse bail 5 , which is formed With the 
downwardly extending sides 52 and 53. 
The latter side has integrally associated with 

it a follower arm 54, which rests against the 
endmost portion of the periphery of sleeve 98. 
A special flat spot 55 in sleeve 98 is adapted to 
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 2, one end of which 
is anchored to the side frame 96, pulls with its 
other end against an ear 53 also integrally 
formed with the downwardly extending side fS3, 
and causes the entire assembly, including bail 5 
and the several contact assemblies to be rocked 
about shaft 4, until the caim lugs 6 are en 
gageable by the peripheries of the code discs 38. 
At other times during the rocking of shaft 95, 
either clockwise or counterclockwise 90°, the pe 
riphery of sleeve 98 in the proximity of feeler 
arm 54 causes transverse bail 5 to be rocked 
clockwise, Fig. 2, through a limited degree of 
movement but to a sufficient extent to Withdraw 
the can lugs (6 so that they are free from en 
gagement by the code discS 38. 

It has been noted that the peripheries of the 
coded discs 38 are preferably cut so as to afford 
permutatively a Succession of signals constitut 
ing a test message. As the code discs are ro 
tated in timed relation to shaft 25, through the 
gear train including elements 33, 35, etc., code 
signals are impressed by the peripheries of Said 
discs 38 through the bell cranks (3 upon the 
contact pairs G9 and , but this is possible 
only during the aforementioned intermediate 
position when bail 5, and its appurtenances are 
in their counterclockwise extreme position. The 

2,188,613 
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 ) are ef 
fective to displace certain ones of the bell cranks 

3 clockwise about shaft 4 and against the 
tension of their individual springs (8 effecting 
the closure of their associated contact pairs 09 
and . In the particular embodiment, the 
counterclockwise extreme position of shaft 95 
causes to be installed a code combination corre 
sponding to the character R, while the clockwise 
extreme position of shaft 95 causes to be in 
stalled on the contact assemblies the code come 
bination corresponding to the character Y. 
The foregoing described mechanism concern 

ing the changeover switch between R, Y, and 
test message apparatus forms the Subject of a 
separate application filed October 18, 1937, Se 
rial No. 169,625. 
At the left of the unit, as viewed in Fig. 1, is 

found an escutcheon plate through the face of 
which extend the several toggle SWitch arms in 
dicated 8, 7, 8, 9, and 2 already described. 
Mechanically, Switches 6 to 9 are of a type 
capable 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 effects the closure of one or more Sets of 
contacts. In Fig. 5, contacting elements Only 
of said SWitches are shown, it being 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 
Figs. 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 disclosure of the elec 
trical connections. 

in the use of the terms bias and end distor 
tion, cognizance is given to the unifornity or 
non-uniformity of signal impulse alterations. 
That is to say, those changes which affect all 
impulses equally throughout a Signal are referred 
to as signal bias 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. In order to provide 
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 Figs. 6d to 9d, the signal curve 
starting with the stop impulse has been arbi 
trarily designated as one of alternate line char 
acteristics, which corresponds incidentally 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 is 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 signal impulse pattern, there is occupied the 
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2,183,613 
Same Space as is occupied by each Succeeding 
pair of impulses Constituting a complete signal 
pattern. These distances are indicated by the di 
mensional index A. in the case of Fig. 1d, which 

5 is an example of Spacing end distortion, the dis 
tance between the starting point of the start in 
pulse and the teriniiiation of the No. 3 inpuise is 
leSS than that between the starting point of the 
No. 2 iii pulse and the termination of the No. 3 

10 impulse. Accordingly, the pattern in the case of 
Spacing end distortion is not uniform, hence the 
tein distortion. 

Also, it is to be noted in Fig. 9a that the dis 
tance between the starting point of the start im 

15 pulse and the termination point of the No. 1 im 
pulse is greater tihan that between the starting 
point of the No. 2 impulse aind the termination 
point of the No. 3 impulse. Thus also there is 
lacking the uniformity which is noted in the two 

20 examples of bias signal transmission. Hence 
here too the condition is described as a distortion 
because as between one impulse pattern (com 
prised of a consecutive marking and spacing in 
pulse pair) and another pattern of the siginal 

25 there is a variation in their lengths. 
ihe in portance of this variation is best under 

stood 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, 

30 in the case of bias signals, the sole effect 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 selector 
and the reception of the ensuing selector in 

35 pulses, but in the case of end distortion signals, 
there is introduced in fact an unequal displace 
ment between the period of starting of the receiv 
ing Selector and the periodicity of succeeding in 
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 signals and of 
SWitching instantly and conveniently from the 

15 transmission of this class of signals to the class 
aforedeScribed as bias signals. In the illustrations 
Cf 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 following description, it may be noted that 
the general principle that is illustrated in Figs. 
6 to 9, is also to be found in Fig. 5 but that in the 
detailed disclosure of Fig. 5, there are contained 
Several additional control devices. 
As indicated by the applied legends (bias and 

end distOrticin), the Upper Switching arm 6 is 
aSSigned to the closure control of contact pairs 

3 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 
9 where diagrammatically there is shown in a 
Simplified form the effect of operating certain 

65 ones of the SWitch arms located on the escutcheon 
plate 4. 
In the same manner as aforedescribed, switch 

arm , during its extreme settings (the interme 
diate one in all cases being neutral) effects the 

0 closure of contact pairs 5 and 6 in one posi 
tion and contact pair With contact spring 8 
in its other position. Contact spring 8 will be 
noted as movable between a pair of contact points 
9 and 2. Switch arm t 8, during one of its 

75 positions, engages a contact spring 22, and dur 
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ing the other of its positions it engages contact 
spring 23, while Switch arm or lever 9 in the 
same manner is reciprocable between control of 
contactor springs 24 and 25 each of which is 
engageable with a pair of a SSociated contacts. 

Referring foir the moment again to the various 
rings of the distributor dial 3, Figs. 2 and 5, it 
Will be observed that in displaceable ring 64 the 
Selector Seglients :26, 25, $28, 29, and 3 each 
are connected over an individual iine if 9 to one 

3 tie contact seleinents of the aforedescribed set 
Oi contact pairs : 39, while the other element of 
each of Said pairs 3 are connected parallelly 
over a corrison line i32, to the junction point 33, 
thence on the one land over line 34 to One con 
actor of contact paii 6, the other contactor 
f Which connlitigates over a line 35 with the 
continuous distributor ring 82 and thereafter over 
the pair of bridged distributor brushes 6 and 68 
whicil cui?iaect the collector ring 62 with the seg 
frientS of fixed ring 63. The selecting segments 
of ring $3 indicated 36, 37, i38, 33, and 4 
each are connected over an individual path 64 
to One contactor cf an associated pair if afore 
described, while the other contactors of each of 
Said paii's are connected parallelly over the 
CCrainon circuit, 42 which leads to the junction 
point f8. Fron ineire one path is traceable over 
line 46, contact pair 8-2, line 45 to the 
continuous collector ring 63, while another course 
is traceable from junction point, 33, over line 
$46, to either of the contact pairs 4 or 5. 
During the closure of contact pair 4, the course 
is traceable over the continuation line 47, which 
leads to the stop segment 48 in ring 63, and 
upon the closure of contact pair 5, the continu 
ation circuit is traceable over path 49, which 
also connects with line i47 and stop segment 48. 

In Figs. 6 to 9, it will be noted that the seg 
nerated rings 6S and 64 have been indicated con 
ventionally as linear elements rather than as cir 
cular elerients, but it is to be understood that 
this variation is employed only for the purpose 
of Simplifying the explanation to follow. The 
reference character 63 represents the stationary 
Segmented ring, and the reference character 64 
the movable segmented ring which, in the simpli 
fied illustrations, has been indicated as offset 
rightWardly to an extent of less than a complete 
minimum segment overlap. To obtain a condi 
tion Such as illustrated in Fig. 6, toggle switch 6 
must be Operated to the left in order to close 
Contact pair f4 and toggle switch 7 to the left 
in Order to close contact pairs : 5 and 6 (which 
are Simultaneously operated). In order to pro 
duce a visual image of the generated signal, tog 
gle SWitch 3 is operated to the left causing to 
become engaged contact spring 25 with its con 
tact point 58. 

Spdcing bids 

The ten bias is also to be construed a sig 
inal variation in which signal impulses of a 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 
most lengthening of marking impulses is termed 
a ?narking end distortion, see Fig. 9a, while a 
Spacing end distortion correspondingly affects 
the Spacing Signals as portrayed in Fig. 7a. For 
classification purposes, a differentiation is recog 
nized between front and rear distortion, termed 
"bias' and “end distortion.' In addition to this 
classification, however, there is also to be rec 
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6 
ognized 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 
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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 signals or current no-current condi 
tions, etc. 

Fig. 6 illustrates a simplified transmitter cir 
cuit adjustment which would result in the gen 
eration of Spacing bias signals. 
In Fig. 5, the completed circuit is traceable 

from signaling line Wire 94 as a starting point, 
thence over branch line 59, contact 6, and 
its shiftable contact Spring 22 (which is now 
in its left-hand position because toggle SWitch 
8 is moved rightWardly to the side of the es 
cutcheon plate marked “transmit') OVer line 
62 to the junction 63, thence over line 64 to 

continuous collector ring 62. Here the line cir 
cuit is introduced to each of the segments 36 
to A? of fixed ring 63 by brushes 62-88 during 
the rotation of distributor arm 65, parallel lines 
64, through an aSSociated contact pair to 

the common circuit 42 which leads to the junc 
tion point 63. From this point, the circuit is 
traceable over line 44, contact spring 8, and 
its left-hand contact point 9 (because toggle 
SWitch it at this time directed towards spac 
ing) line 65 to the junction point 66, line 34 
to the junction point 33, which leads to the 
common circuit 32 connected to one of the Con 
tacts of each contact pair 9 as well as to the 
movable distributor ring stop Segment 67. Dur 
ing the closure of certain contact pairs 9, and 
in all cases as to segment 6, the circuit is ex 
tended to the movable segments of ring 64 over 
branch Wires 9 and then by brushes 69-66 
to continuous collector ring 6. Thereafter the 
path is traceable over line 68 to the junction 
point 69, spring 23, and its left-hand con 
tact 7 (because the stroboscopic toggle switch 
9 is now directed to transmitting), thence out 
over line 72 to supply battery A3 and ground. 

Spacing end distortion. 
Fig. 7 illustrates a simplified circuit condition 

under which there may be generated signals 
having spacing end distortion impulses. This 
circuit is traceable on Fig. 5 beginning With line 
Wire 94, over branch line 59, contact pair 
f 6 - 22 (because at this time the stroboscopic 
SWitch is thrown to transmit), lines 62 and 64 
to the continuous collector ring 62. Thereafter, 
the circuit continues over brushes 6 and 68, any 
One or Ones of the Several SegmentS Of fixed 
segmented ring 33, and their corresponding code 
contact pairs over collector circuit 42 to 
the junction 43, line 44, contact pair 8-9 
(because the toggle key is directed toward 
spacing) but because the distortion switch 6 
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 74, over a line 5, contact pair , line 
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6, contact pair 3, line 7, to the start seg 

ment 28 of the displaceable segmented ring 64. 
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 64. Beyond junction point 4 and 
continuing over line 65, the circuit resembles 
the one aforetraced in connection with the con 
ditions prevailing in Fig. 6. 

Marking bias 
In Fig. 8 there is illustrated the marking bias 

condition. This circuit is traceable in Fig. 5 
as follows: From line 94, over branch 59, 
through the contact pair 6-22 (because the 
stroboscopic switch is directed toward transmit), 
over line 62, to the junction point 63, thence 
on the one hand over line 64t to the continu 
ous ring 62 and on the other hand over line 35, 
contact pair 6 (because switch. 7 is directed 
towards marking), line 34 to the junction 33, 
thence to stop segment 67 of the movable seg 
mented ring 64 and also over the collector cir 
cuit 32 in the operated ones of the contact pairs 
89 and their individual segment lines 79 to the 

associated ones of the movable segmented ring 
segments 26 to 3. 
During the operation of the distributor arm 

65, the aforedescribed circuits are continued over 
brushes 6-68, the corresponding segments of 
fixed ring 63, and their contact points to 
the collector circuit 42, thence to the junction 
A43 and on the one hand Over line 46, through 
the contact pair 4, line 4, to the stop seg 
ment 48 of ring 63, and on the other hand 
over line A4, contact pair 8-2 (because 
Switch is now directed towards the marking 
position), line 45, to junction 69, thence on 
the one hand over line 68, to the collector ring 
6 thereby bridging over brushes 66 and 69 with 
the circuits whose description Was interrupted 
at segments 26 to 3, and on the other hand 
through contact pair 23-7 , line 72, to bat 
tery F3. The signals generated 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 followed by 
spacing signals) this classification is termed 
marking bias. 

IMarking 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 6 - 22 (because stroboscopic switch 
8 is directed towards transmit), line 62, to the 

junction point 63, thence on the one hand over 
line 64 to continuous ring 62 and on the other 
hand over line 35, through contact pair 6 
(because switch is directed towards marking) 
to the junction point 66, thence over line 34 
to the junction point 33 continuing on the one 
hand to the stop segment 67 of movable ring 64, 
and on the other hand Over collector circuit 32, 
operated ones of the contact pairs fo9, their in 
dividual paths 79 to their corresponding seg 
ments 25 to 3. 
Battery is traceable over line 72, through the 
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Switch is directed to transmit) to the junction 
point 69. From this point the circuit is trace 
able On the one hand over line 68 to the collec 
tor ring 6 completing the circuits whose descrip 
tion was interrupted above in the segments 26 
to 3i, while on the other hand the circuit is 
traceable from juriction point S3, over line 4.5, 
to the ceintact pair 2 - 3, line 44 to the 
junction point f83. From here the circuit, is 
traceable on the one hand over collector circuit 
:42, through the operated ones of the contact 
pairs and their individual circuit paths is: 
to the aSSociated ones of the segrahentis 33 to if 
Completing the aforedescribed circuits whose de 
Scription was interrupted, over the brushes 
58-57, but because SWitch is directed , 
marking and contact pair : -32 is 
the circuit may not continue 'yer ine : 
because contact switch i is directed to end dis 

ajar SO that the circuit Iihay not continue on to 
line 4. As a result, line is withheid from the 
Stop Segment 43, as indicated in Fig. 9a, elon 
gating the start interval and also the pattern 
represented by the dinnension index L. his pro 
duces a Wariation in the pattern as is the chal 
acteristic of an end distortion signal. 
The toggle SWitch keys S and 3 jointly super 

Wise the cutting in and out of the stroboscopic 
lamp 4, &nd, incidentally, the Switching between 
control line 94 and a local circuit about to be 
described. 
When the key head of Switch 3 is moved 

the extreme left-hand positicn in a direction 
indicated by the legend “line,' there is estab 

SCOpic lamp and cornmunicable with the two 
binding pests 263 and 322 of Fig. 5. This circuit 
is traceable beginning at the terminal post 23: 
aid continuing Gver line 283, contact point 34, 
flexible contact blade 24, line 25 to the iner 
distributor ring 59, the brushes 53, outer dis 
tributor ring 39, line 258, flexible contact blade 
i25 and its right-hand contact 53, line 351 to the 
binding post 232. Thus, it is to be observed that, 
in this nanie" SWitch Skiaats the Strobo 
SCCpic amp entirely to an independent cirgit, 
Which may be connected to any it V 
Vice for producing a visual irinage upon the strob 
CSCCpic lan; as it is rotated in Synchronis:m 
With the transmitting apparatus, and that this 
in age may be compared with the standard of 
neaStre sxemplified by the circular plate : 
Which carries the engraving 3. The correctness 
of the incorning signals hay thereiby be ascer 
tained both as to their ength, bias, cr other sig 
nailing characteristics. 
By roving switch is to the right so that its 

key head is nearest the legend “dist.’ however, 
robOScopic lamp A is connected with a local 
istributor apparatus subject, however, to the 
3633rda:'y control which is exercised by the 
Stroboscopic Switch 3. This SWitch nuist be 
132CVed. So that its key head is to the left, and 
nearest the legend “view' in Order to establish a 
circuit whereby a special curre; it supply indi 
cated by the terminals 28 and 239 is introduced 
through the staroboscopic lamp and through the 
marking--Sp3.cing and bias-end distoricn a 
angement as already described. The effect of 
Cpei'ating SWitch 3 is to produce a closure C 
switch blades 23 and 23 With their right-and 
cCintact points and 232. The effect of this 
atter described operation is to introduce local 
Current Supply from the Source 28-29 in lieu 

S. A. 

7 
of a line circuit connection and battery 94 and 

3. In all other respects the marking-spacing 
and bias-end distortion signaling characteristics 
remain under the sole Supervision of their ie 
spective toggle keys 6 and . 

After the bias or end distortion characteristics 
have been gauged by Wis 23, comparison with the 
circular standard, a transnitting operator moves 
toggle key 8 from the left or “view' position to 
i.e. right or “transmit' position. This operation 
disconnects the stroboscopic switch from the 
transmitter circuit aind resestabilishes the connec 
tion, as afoedescribed, with the line 94. In this 
insii;her the operato' is apprised of the exact sig 
naiing chaiacteristics which are being issued 
ove: the iiie With cit regard to a.ay artificial or 
natural inductive or capacitative effects inherent 
in the line. 
from the fol'egoirag, it will be evident that the 

pregent, irVention contemplates a periinutation 
code transmitter having means for variously dis 
torting the impulse components from their nor 
sal or ieai proportions in order to provide test 
ignals for determining the toierance of subjec 
tive mechanisin. Such as printers, receiving Selec 
tors, etc. In addition, there is also provided a 
Visual indeX and an aainular Scalie in association 
thereWith. This apparati3 affords a convenient 
and highly accurate checking raedilla for ob 

signals. 
For the purpose of attenuating and distorting 

permutation code signals, there is embodied here 
With novel means for Switching readily from bias 
to end distortion, which terms have been specifi 
cally defined above, and for Switching readily 
from narking to Spacing Varieties of either of the 
aforedescribed signal classifications each varia 
tion being established independently. 
There is also provided herewith a novel mech 

anism for Switching between Straight R or Y sig 
nal transinission and an integrally aSSCCiated test 
message transmitter, the aforedescribed switch 
ing being under the control of a single manual 
control knob. Another single control knob Super 
Vises the performance of an autonatically exe 
cuted changecver Switch for cutting in and out 
the transmitting mechanism in a transmission 
line. In tha execution of the run-stop Switch 
knob, 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 been explained 

and described in contemplation of a specific em 
bodiment, it is to be understood that numerous 
modifications and variations may 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 ones described in 
the foregoing Specification except as defined by 
the hereunto appended claims. 
What is claimed is: 
1. In a 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 segmented rings, 
means for displacing one of said segmented rings 
With respect to the other angularly, means for 
projecting transmission signals through said seg 
mented rings parallelly, and switch controlled ap 
paratus for varying the tinning between impulse 
intervals of each signal. 

2. In a telegraph transmitter, a pair of seg 
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S 
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 isochronous 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 Said rings parallelly, adjust 
able mechanism for displacing said rings angul 
larly for the purpose of elongating certain signal 
impulses by the overlap of their corresponding 
segments, and means for Switching out of circuit 
certain segments only of One of Said rings to pre 
Went 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 circuit With Segments of 
others of said 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 Inarkings thereon corre 
sponding to 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 
pattern may be produced from incoming or out 
going Signals. 

6. In a distributor, a pair of segmented rings 
each Segiment of Which corresponds to an impulse 
of a unit code signal, a distributor arm and 
brushes on said arm for tra Versing Said rings Si 
multaneously, means for displacing Said rings 
With respect to each other So as to effect 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 
ones of said segments in each ring parallelly With 
corresponding segments 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 clain 6 in 
cluding means for SWitching Out of circuit Cer 
tail segments oily Of One of Said rings for there 
by effecting a signal distortion. 

8. in a start-stop distributor, a frictionally 
powered Shaft, a plurality Of Signai impulse Seg 
ments certain of Which are allocated to permuta 
tion code impulses and certain others of which 
are allocated to Synchronizing impulses, means 
for a SSociating 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 
tensioning member, a switch controlling mem 
ber urged into alternative pCsitions by Said ten 
Sioning member, and a dual position latching 
pawl for said SWitch controlling member under 
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the supervision of said shaft and operated by said 
Shaft at a definite period only in its rotation. 

9. In a Start-stop distributor, a rotata.bie shaft, 
a strobOScope lamp carried by said shaft, a set 
of transmitting Segment rings, a set of strobo 
Scope lamp rings, means for associating said 
transnitting rings With said lamp, means for 
a.SSOciating an incorning 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 produced by 
Said lamp for either incoming or outgoing signals 
Of Said line of said distributor. 

10. In a transmitting distributor, a fixed seg 
Iment ring, a displaceable segment ring, the nun 
ber and relative proportion of the segments of 
One of Said rings being the same as that of the 
other, means for rotating said displaceable ring 
to cause its Segments to overlap their correspond 
ing Ones in Said fixed ring, and reversible cir 
Cuit connections for conveying signals through 
COri'esponding segments of said rings serially or 
parallelly. 

... The COmbination set forth in claim 10 in 
cluding means for cutting out of circuit certain 
SegiientS Only cf one of said rings to produce 
a Special Variation in a particular signal com 
ponent. 

12. In a trainSnitting distributor, a fixed seg 
mented ring, a dispiaceable segmented ring, the 
unbei and relative proportion of segments of 

One of Said rings being the same as that of the 
Othei', means for rotating said displaceable ring 
to calise its 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 
S3itially. M 

13. A distributor having a fixed segment, ring, 
a displaceable Segment ring, the number and 
relative proportion of the segments of one of 
Said rings being the same as that of the other, 
means for rotating said displaceable ring to 
cause itS 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 selecting system, instrumen 
talities for determining the degree of tolerance 
to Signal distortion to which a receiving appara 
tus is capable of responding correctly comprising 
a pair of Segmented 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 respect to 
the other one angularly for thereby producing 
an Overlap of Corresponding Segments, means for 
projecting code signals over said corresponding 
Segmented rings parallelly, and means for dis 
torting a single inpulse in a signal comprising 
a circuit breaker aSSociated with a corresponding 
impulse segment and manual means for oper 
atting Said breaker. 

15. A distributor for issuing bias signal im 
pulses comprising 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 
rings With aSSociated collector rings, a manually 
Conditionable SWitch, and a control cam asso 
ciated With said brush carrier for operating said 

5 

O 

5 

20 

25 

30 

35 

40) 

45 

50 

55 

60 

65 

Switch at a definite angular position with re 



2,183,613 9 
Spect to said plurality of segmented rings after connections for controlling the characteristic of 
it has been conditioned manually. bias, and manually CCntrollable Switch means for 

16. A machine for issuing bias and end distor- effecting end distortion by cutting out of circuit 
tion signals comprising a rotary distributor hav- certain ones Only of the segments of said rings. 

5 ing a pair of similarly Segmented rings, means for 5 
displacing said rings angularly from each other EDWIN. W. F. EAANKE. 
to effect signal attenuation by overlap, circuit WALTER, J. ZENNER, 


