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GILL SELECTOR AUTOMATIC CALLING KEY 

1. GENERAL 

1.00 This section ls reissued to combine the in-
formation formerly contained in Issue A of 

Section P31,910 and Issue A of the Addendum. 
Additional information on testing the calling key 
ls furnished in this issue. 

1.01 This section describes the telegraph type Gill 
selector sutomatlc calling key, specifies 

its mechanical requirements and adjusting procedure~ 
and furnishes information on and procedures for 
testing the callin~ key to determine whether or ~ot 
it is in satisfactory adjustment. 

2. DESCRIPTION 

2.01 The Gill selector automatic calling key is 
a device having a spring driven gear train 

that is adapted to rotate a wheel at a uniform 
speed. This wheel, known as the combination wheel, 
has notches er teeth cut in its periphery, which 
open and close a contact to send impulses of long 
and short duration in accordance with a predeter­
mined combination. The wheel has in addition to 
the .combination notches, a series of notches, 
(usually six or one more than the largest digit 
in any combination) which send preliminary clearing 
out impulses. 

2.02 A retaining arm, fastened by two set screws 
to the starting handle shaft, engages a stop 

pin in the combination wheel and restrains it 
against the action of the driving spring. A clock­
wise one-fifth turn of the starting handle releases 
the combination wheel which makes one revolution 
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ll.l'ld is again restrained by the retainin~ arm. Dur­
ing the revolution of the combination wheel all the 
selectors on the circuit are cleared out and set 
at their st!l.rtj_ng positions, and those selectors 
which are arranged for the combination correspond­
ing to that of the operated calling key are stepped 
to their closed ccntact positions, held for a 
per1.od, and then released. 

3. APPARATUS REQUIREMENTS AND ADJUSTING PROCEDURES ------- ----
3.001 Tools and Gauges 

Code no. D~scription 

KS-f015 
66-D 
R-1575 
D-98063 
KS-2423 
xs-6232 
KS-8372 
KS-7860 

3.01 Clenning 

3-1/2" Cabinet Screwdriver 
l;" Regular Screwdr1 ver 
Duck-bill Pliers 
Thickness Gauge Nest 
No.4 Artists' Show Cerd Brush 
Cleaning Cloth or . 
Cloth 
Oil 
Trichl ore thylene 
Mineral Spirits 
Toothpicks, Hardwood, Flat at one End 

and Pointed at Other 
Small Flat Piece of Wood 

(1) Clean the contacts a.s prescribed in Section 
B503,605. 

(2) Thoroughly clean all bearings of the gear 
train and escapement, including the pallet 

points, by flushing them with KS-7860 Mine1•al 
Spirits apylied with a toothpick. Operate the key 
and re flush. 

(3) Remove the mineral spirits and all the old oil 
from the parts with a clean D-98063 cleo.ning 

cloth or KS-2423 cloth wrapped around a flat piece 
of wood. 
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(4) Allov the parts to dry and then lubricate as 
outlined in 3.02. 

3.02 Lubrication 

Lubricate all bearings of the gear train and 
escapement vith KS-6232 oil applied vith the 

R-1575 brush. Two dips of oil are sufficit!nt for 
application to four or five points. 

Note: One dip of oil is the amount of oil 
retained on R-1575 brush after being 

dipped into the oil to a depth of 3/8" and 
then scraped on t~e edge of the container to 
remove the surplus oil. Ther·e should not be 
sufficient oil adhering to the brush to form 
one drop on the end of the bristles. 

3.03 Freedom of Movement 

(a) All moving parts shall be free froffi bind. 
Gauge by feel. 

(b) All shafts shall have a minimum end play of 
.003 inch. 

(c) There shall be a minimum clearance of .003 
inch between the combination vheel hub and the 

gear train frSJT1e vhen the shaft is st the opposite 
end of its travel. In adjusting the position of the 
combination wheel on its ehaft, hold escapement 
ratchet and use 3-1/2" cabinet screwdriver to turn 
set screw. 

(d) There shall be a minimum clearance of .005 
inch between the retaining arm and the com­

bination wheel when these parts are in the closest 
proximity that the end play of their shafts will 
permit. In adjust!~~ p0sition of retaining arm on 
its shaft, use 3-1/2 cabinet screwdriver to turn 
the set screws, and set the retaining arm so that 
the combination wheel stop pin engages the retain­
ing arm at the apex of the angle at the crooked end. 
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(e1 The escapement ratchet tail shall be free to 
vibrate vithout striking any other part of 

the key. If, to meet this requirement, it is 
necessary to bend the tail, duck-bill plievs may 
be used, but care must qe ta.~en ~ot to unduly 
strain the shaft bearings. 

3.04 Operating Time 

(a) The operating time of the key, that 1s, the 
period during which, after the key is fully 

vound and then released, the key mechanism operates 
and th•3n comes to a normal stop, is approximately 
15 seconds. Du~ing this time, the combination 
wheel should make one complete revolution. The 
operating time shall be longer then 14 seconds but 
not longer than 16 seconds, which requirement shall 
be met for any position in vhich the key may be 
placec.. Ga·.ige by second hand of vatch or prefer­
ably by a stop ·,atch if one is available. 

(b) If key is too fast, loosen retaining arm set 
screws with 3-1/2" cabinet screwdriver, 

rotate retaining arm clockwise 6.11d hold it against 
retaining arm stud. When the combination wheel 
has made at least l-1/2 revolutions, rotate the 
retaining arm into place ·to engage the combination 
wheel stop pin. See that the arm is placed in 
accordance with 3.03 (d) and tighten set screws. 
Check the operating time. Repeat this process 
until operating time requirements are met. 

(c) If key is too slov, loosen retaining arm as 
in 3,04 (b). Hold escapement ratchet and 

wind driving spring by turning sta~ting handle in 
clockwise direction, being careful not to overwind 
the spring. Rotate the retaining arrr. into place 
to engage the combination wheel step pin and re­
lease the escapement ratchet. Then proceed as in 
3.04 (b). 

3.05 Contact Separation 

The contact 
. 035 inch. 

I t 

separation shall 
Use 66-D gage . 

be a minimum of 
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3.06 Contnct Follow 

There shall be a perceptible following move­
ment of the back spring as the actuating 

spring moves away from it. Gauge by eye while key 
is operating. 

3.07 Contact Timing 

( a) Galt.acts sh~ll remain closed during a mlnir.n.1.'Tt of 
10 strokes of one of the escapement ratchet 

pallet points and shall remain open during a minimum 
of 13 strokes. A pallet point strcke is the move­
ment of a pallet point either toward or away from 
the escapement wheel. Gauge by oye while rocking 
the escapement ratchet back 8.!ld forth, using the 
six clearing out nctches to operate the contact 
springs. This can be convenie~tly done as follows: 

With the loop in the end of a straightened out No.2 
Bell System paper clip hooked o•rer the escapement 
ratchet tail, hold the escapement and operate the 
starting lever. Rock the ratchet back and forth by 
means of the paper clip until the contacts open. 
Then while rocking the ratchet, count the strokes 
both forward and back and note the number required 
to close the contacts (Min.=13) and the number 
required to open it again (Min.=10). Repeat until 
all six of the clearing out notches have passed the 
actuating spring brush. 

(b) If this requirement is not met lessen slightly 
the two contact spring assembly bracket mount­

ing screws with a 4" regular screwdriver and rotate 
the spring assembly away from the combination wheel. 
See that both springs are straight and that the 
actuating spring brush is set at an angle of 
approximately 45° fron the actuating spring. Gauge 
by eye. Set contact springs to provide a .040 
contact separation. U~e 66-D gauge. Make required 
spring adjustments with duck-bill pliers. Rotate 
contact spring assembly clockwise so that actuating 
spring brush bears on the combination wheel and 
closes contacts ~1th sufficient pressure to cause 
a very slight bending of the actuating spring, and 
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tighten the· tvo contact spring assembly bracket 
screvs. If further adjustment is required to meet 
the contact timing requirements it'should be made 
by bending only the back contact spring. When the 
contact timing requirements have been met, see 
that the contact separation and follov requirements 
are still met. 

4. OPERATION TESTS 

4.01 The folloving paragraphs describe operation 
tests specified for service requirements, 

which should be used as a check after· the key has 
been adjusted for apparatus requirements or at 
any time \:hen the key is suspected of bei.ng in 
trouble. 

4.02 Time of Operation 

At the office making the check, connect e. 
sounder in the circuit with the Gill callj ng 

key, and he.ve the key under test _operated. measure 
accurately with a vatch, the period of time in 
seconds betveen the fi?•st opening end <:;he last 
c::.oslng of. the sounder. If this period is not 
between 1ii and 16 seconds the key is out of 
adjustment. Next have the key under test operated 
several times in succession and by listening to the 
sounder determine the code ~ent by the key. Comfare 
the code read from the soi.;nder vith the code 
assigned to the key under test. It is impo::,t.ant 
that the first Sflries of impulses sent by the key 
be one greater than the highest digit used in any 
code assigned to ,my station on the c:'.rcuit. Als.., 
Rll codes 1r.1.:s t end ,,! th the digit 1. 

4 .03 ~est.1ng tho Adjustment o:' t.he Gill Ke;r Con­
tac ts w::. th a Tele typev;•i ter Arranged to 

Print on Letters and Blank. 

Conr.ect a 60 or 75 speed synchronous r.1ctor 
teletypevr1ter, havi.ng its range findlir at 

optimum setting, in th"l circuit with the calling 
key under teet. Operate the calling key three 
t1mes in succession, advancing the paper in the 
tele type.,,ri ter manually several lina feeds ( or 
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spaces in the case of No. 14 machines) betveen each 
key operation. The characters (or functions) a 
teletypevri ter in proper adjustment and free from 
manufact•.Jring deviations shol:ld print under ideal 
cor.ditions vhen epacing signals of various lengths 
are received are shovn in the Tables 1, 3 and 5 
and Exhibits 1 and 4. 

4.04 According to Section AB95.102 the selecting 
mechanism of the receiving teletypevriter is 

so arranged that it can be influenced only momen­
tarily during the central portion of a perfect sig­
nal. Due to mechanical irregularities hcvever, the 
instant of ~-election varies ove1• about 20<1, cf a 
unit and at 60 speed this interval is nr-prox1mately 
4.4 milli-seconds. Hovever, for the purpose of 
illustra.tiori, in Table 1 "Measuring Length of Re­
ceived Spacing Pulse" we h':lve used the center of 
each unit as the reference 1;,oint for de+.ermining 
symbol likely to be printed. Referring to the 60 
speed column in Ta.ble 1, Note l should a series of 
"V's" and an occasional "M" be received., it would 
ind1cate that the length of most of the splicing 
pulses rs not quite 198 milliseconds ...,hile should 
the pattern be reversed and a ser1es of "M's" and an 
ccce.sional "V" be received, it vould tr,dicate that 
most of the spacing pulses are somevhat. greater 
than 198 milliseconds. 

4,05 

Print 

Testing the Adjustment of tr,e Gill Key C£>.!1.:. 
tac t~i th_a~Jele type;11•i te.r_ Not Arran?,ed to 
on Letters and Bls.nk. 

With a 60 or 75 speed synchronous Motor 
Tele typevri ter ha.ving its range finder set 

for optimum tolerance in the circuit vi th the ca::.1-
ing key, have the calllng key opere.ted three times 
in succession, advancing the pape:::- in the teletype­
vr1 ter several line feeds or spaces betveen each key 
operation. The characters a tele typevr·i ter should 
print during the operation of the key are indicated 
in Tables 1, 2 and 4 and Exhibits 2 and 3. Normally 
the space to mark transition occurs during the 
second revolution of the receiving telet;{Pevriter 
mechanism an4t"as the receiving ca.m COffipletes the 
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first revolution, the typing unit gooiu through & 
cycle of operation, On :>.11 mf,chlnes this latter 
oper·a.tion is eudlble and or:. pa.r,e mnchines the 
r:lbbon mechanism osclllate, once. It therefore 
:Ls feas1.ble to dE,term1n<:- the number of o;::erations 
of the t:,p1ng unit dur:'.ng each spacing pulse. 

4. 06 60 Speed Tole t;rpev1·1 ter. 

For e key in J•roi:,er ndjust.me:nt, a series of 
"V's" , "M's" or "v I s" and "M's" totalling 

seven more tl".a.n the sur.i of' tl::e digits of' the code 
11111 be pr-!nted on the seco:1c revolution as 
illust1•ated ln EYJ11b1t 2. For example, the number 
o:' letters printed from Cod!) 5252: should be 15 + 7, 
er 22. If' a numt-er of "O's" or ''T's" are received . 
eJ1ci the opera':-ion of the typin,3 1.:nJ t ind.l.cates the 
character is pr1nt•3d on t.he f.l1•st rcvol1:.ticr. the 
contacts are too close. If these characters are 
printed on the second revolution the contacts are 
too 11ide. 

If "V's" ru1d e.n occasional "L'J'RS" co.nbin1:.tion are 
received the contacts &re too close 1: the che.re.ct­
er j_s printed on first r0vol1.:t1on end too wid<! if 
:;;rinted on the th1 rd revol,ition. Since the "LTRS" 
combination d0es not r,rint, its cccur1·ence 11111 be 
indicated by the total ci'1a~acters that ere printed 
being less than the sum of the p;tlses in the code 
plus seven. 

4.07 75 Speed Teletypewriter. 

For a key 1n prooer adjustment, a series of 
"O's", "T's" or nO's"..,.nd "T's" totalling 

seven more than tlie sum of t.he digl r;s 11111 be 
printed on the second revolution 1;,s illustroted in 
Exh1b1 t 3. If the printing occur·s on the first 
1•evo::.ution the contact~ are t::><' cl•:->tse. If' the 
series consists of' "M's" a.nc. "V's" and t.hi, print:,ing 
occurs on tt.e second 1•evolut1on the contacts ere 
elso too close. 
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TABLE 1 

MEASURING LENGTH OF RECEIVED SPACING PULSE 

Character Printed 
By Teletypewriter 

Letters 
V 
M 
0 
T 
Blank 
Blank and Letters 
Blank and V) 
Blank and M)Note 1 
Blank end 0) 
Blank and T)Note 2 
Blank and BlaJ1k 

Length of received spac­
ing signal 1n N1lli­
S•3conds whlch will rro­
duce tt.e characters in­
:iJcated in the colu.rnn 
at left 
60-Soeed 

1 33 
33 55 
55 77 
77 99 
99 121 

121 143 
143 176 
1-'6 108 I • 
198 220 

75-Speed 
1 26.4 

26.4 44 
4-~. El .6 
61.6 79 .2 
79 .2 96 .8 
96.8 114.4 

Blank, Blank and Letters 
Bl.ank, Blank and V 

220 242 
242 264 
264 2n6 
?.86 313 
313 335 
335 357 

114.4 140.4 
140.4 158 
158 175.6 
175.6 193.2 
193.2 210.8 
210.8 228)1 
228.4 254.4 
2'.54. 4 272 
272 289 .6 Blank, Bls.nk ei1d M 

. 
Note 1 - Receip~ of these cha1•acterE (Blank and '!, 

Blank and M or Blank with combine.ti ens of V and 
M) on a 60 speed teletypewriter for each open 
sent by the Gill calling key, ir.dicatas tha~ 
the key is sending properly timed sigr,9.ls. 

Note 2 - Recai~t of these charactsrs (Blank and O, 
Blank i;nd T or Blank with comb1na tions of O e.nd 
T) 0:1 a 75 speed teletypewriter for each opeu 
sent '::ry the Gfll calling key, 1.ndioates that the 
key is sending properly t•.rte:i signals. 

Note 3 - The optimum open or spacing signal sent by 
the Gill c·alllng key i & 183 Milliseconds. 

Note 4 - For teletypewriters printing symbols and 
characters the number printed should· be twice the 
sum of the digit.a in• •the cod<?, the clearing o:it 
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and release pulses. As the clearing out pulses 
normally total one pulss higher than the largest 
digit in the code, the number printed for Code 
52521 would be 44. Example: (6+5+2+5+2.i-1+1) x 
2 = 44. 

Note 5 - For teletypewriter printing only c:iaracters, 
the number printed would be the sum of the digits 
in the code plus the clearing out and release 
:i;ulses. As the clearing out pulese n0t'mally total 
one pulse higher than the l~rgest digit in the 
code, the number printed for Code 52521 vould be 
22. Example: 6+5+2+5+2+1+1 = 22. 

TABLE 2 

60 SPEED - TELETYPEWR~TER 

DOES NOT PRINT ON L'rRs AND BLANKS 

Character 
Printed 

T 

V 
M 

V-M 
0 
T 

Number of 
Revolutions 

1 
1 
2 
2 
2 
2 
2 
2 

Condition 

Contact3 too close 
Contacts too clcse 
Contacts too close 
Contacts OK 
Contacts OK 
Cont!lcts OK 
Contacts too wide 
Con~acts too wide 

Note 1 - The presence of -'Uly other charactor be-
sides those listed in t.'ie f!.rst column indicates 
interference of some kind during tests. 
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!_ABLE .J 

60 SPEED - TELETYPEWRITER PRii'<'TS 

ON L~'RS AND ELAHKS 

Cha.roct&r Symbol Number of 
Pr1nte~ Printed Revoluttc,ns Condition 

T l Contacts too close 
Blank 1 Conta.cts too close 
Blank LRTS 2 Contacts too close 

V Blank ~ Contactu OK -·-
M Blank 2 Contacts OK 

V-M Blank 2 Contacts OK 
0 Blank 2 Ccntacts too vide 
T Blank 2 Cont.act~ too vide 

Note 1 - The presence of any other character be­
sides thosa lis<;od in the firf.t column indicates 
interference of sol!le kind during tests. 

TABLE 4 -
75 SPEED - TF.:LETYPF.WRITER DOES 

NOT PRINT ON LTRS AND BLANK 

Number of Character 
Printed Revolutions C O:'ld i ti on 

T 

'I. 
M 
0 
T 

0-T 

1 Contacts 
l Contacts 
2 Contacts 
2 Contacts 
2 Contacts 
2 Contacts 
2 Contacts 
2 Contacts 
2 Note 1 

too close 
too close 
too close 
too close 
toe close 
OK 
OK 
OK 

flcte 1 - The presence of any o:ther cl:aract':lr be­
sides those listed in the first column indicetet 
interference of some kind during tests. 
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TAB!..F. 5 

75 SPEED - TELETYP!::WRITER PRINTS 

ON LTRS AND BLANKS 

Cha1•acter Symbol 
Printed Printed 

Number of 
RevoJ.utions 

T 

V 
M 
0 
T 

0-T 

1 
Blank 1 
Blank-LTRS 2 
Blank 2 
Blank ? 
Blank 2 
Blank 2 
Blank 2 
Blank-Blank 2 
Bla.'lk-Blar.k-LTRS 3 

Condi ti op 

Contacts too close 
Contacts too close 
Contacts too close 
Contacts too close 
Con ts.c ts too close 
Contacts OK 
Contacts OK 
Contacts OK 
Conte.c ts too wide 
Contects too vide 

Note 1 - The presence -:if an:, other character be­
sides those listed in the first column 1nd1cates 
interference of some kind durir.g tests. 
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EXHIBIT 1 

OBS ERVATIOl-6 WITH 60 5 PJ::J::D TELETYPEWRITER HAVING BLANK 

AND LTRS 5 YM80L5 CODE 52521 
t:L£A,(' ()//T li'CL • ASE 

PIILSCS\ ~P//LSC 
_6 .5 2 .5 ? I I 

1v1v1 v
1

1 v1 vt v1v1 v1v1 v1 Vt v1 vi v1 v1
1

v1 Vt vu vu v Iv s AT r, FACTORY 

6 .5 2 S 2 II 
I I ,-,...... ,-!-,AA 

lMlMlMIMIMlMUMIMIMUMIMUMIM1MIMIMlMlMIMUMIMUM SATI5 FACTORY 

• .5 2 S 21I 
I r-1-----, ~AA 

lVIMIVIHIVIM\VlVIMUHIMUMUMUVIVlMUMUHIMIMlVIM SATI5 FACTORY 

NOTE-THE PRESENCE or A CHARACTER OTHER THAN v, M, 0 ORT 
INDICATES A MOMENTARY HIT DURING DIALING. 
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EXHIBIT 2 

OBSERVATIONS WITK 60 SPEED TELETYPE~RITER WITHOUT 3LANK 

AND LTRS SYMBOLS CODE 52521 
CLEAR our li'ELEASE 

\.'f S 2 S 211 
PVLSES :IP/IL$£ 

mvvvvvvvv~v SATISFACTORY 

G S 2 S 211 

MMMMMM~MMMMM~Rfi SATISFACTORY 

6 S 2 S 2 II 

VVVMMVMMVVMVVMMMVMVMfiR SATISFACTORY 

NOTE-TKE PRESENCE or A CHARACTER OTPER TKAN v, M, 0 ORT 
INDICATES A MOMENTARY HIT DURING DIALING. 
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EXHIBIT 3 

OBSERVATION5 WITH 75 5 PEED TEL1:TYPE',IRIT1:R ~llTHOUT e.LANK 

AND L TRS S YMBOJ.S 
CLEAR OU7 !i'£LfAS£ 
PULSES~ (PULS£ 

CODE 52521 

6 5 2 5 2 I 1, = A,==,,-L,,',f< 
TTTTT1TTTTTTTTTTTTTTTT 

6 5 2 5 211 
,-~----.,___.........._ r'- ,,----,;1-\AA 
0000000000000000000000 

6 5 2 5 211 

CQ
70Q::T:::T~0TT00Todr00_T_T'Obo9? 

<;AT!<; FACTORY 

5 ATIS Ff.CTORY 

SATISFACTORY 

NOTE- THE PRES ENCE OF A CHARACTi:R OTHfR THAN V, M, 0 OR T 
INDICATG A MOMENTARY HIT DURING DIALitJG. 
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EXHIBIT~ 

OBSERVATIONS WITH 75 SPEED TELETYPEWRIT[R HAVING BLANK 

AND LTRS SYMBOLS COD!:: 52521 
CL(Ae OUT R(L£A$£ 

PULSCS\ /PULS£ 
6 S 2 S Z I f; 

, I ,~- ....... -~r-'-:==='==-:,-~Ar-'-
ITIT1TITITIT1T1Tl TITU TlT1Tl TlTI T1 TITl TITITIT SATISFACTORY 

G S 2 5 211 

WIOIOIOUOUonouo1ouo10iciouo10uo10uououd1616 SATISFACTORY 

o_--, $ ? S 2 f I 

r,-o-U-01-◊l 010 IT ITITmTIOITUOl-01 OU Tl Tirfoioffi,' SATISFACTORY 

NOTE- TH[ PRES £NC!:: or A CliAfiACT[R OTHER THAN V, M, O OR T 
INDICATI::> A f':OMl'.:NTARY HIT DURING DIALING. 
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