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holes in the light units \\'here peep 
holes are used or whe1·e the installa­
tion involves semaphore type sig­
nals, the tests may be made in less 
time. 

\\ hile seYeral schemes may lJe 
proYided for in the instrument l;ous­
ing at the crossing, such as switches 
and push buttons, which can be 
wired so as to duplicate tests made 
bv shunt wires, I clo not feel that 
s{Ich tests arc rel iahle operating 
tests. Although it would take con­
siclerahlv less time for one man to 
check tl;c plant, I belieYe that the 
time it takes to make tests bv means 
of shunt wires is well spen-t when 
ever a test of an interlocking is 
necessary. 

Provide Special Test Switches 

E. f. Schacf.:r 
\Vilmington, N. (. 

A very recent deYclopmcnt is a 
small compact test switch box which 
Is used to enable section masters to 
test highway crossing signals. This 
hox has a maximum capacity of 
eight switches, which can be set 
''normally open" or "normally 
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closed. · and is so designed thdt the 
closing of the door restores all 
switches to their !'ormal operating 
positions. 

This box can be attached to the 
central instrument case of an auto­
matic mterlocking, and the switches 
,o incorporated in the circuits that 
four switches will ~hunt the four ap­
proaches and two switches will shunt 

Test switch box ~ 
on instrument c se 

Relay normally open Relay normaJJy closed 

Test switches arranged for series 
breaking and by-passing 

the t\YO sections between the home 
sig-nals. One man can readily set up 
a1 1 conditions encountered in ac­
tual train lliO\'ements, in a simple 
la\out, without the use of external 
sl{nnting devices, ancl without leaY­
ing hi;; position at the crossing 
housing. 

Lost Motion in Locking 
uon your railroad, what limits of lost motion due to wear 

are permitted in the locking and operating connections of the lock­
ing on interlocking machines before replacements are made?" 

New York Central Standards 

F. B. Wiegand 

Locking bars and tappets must have 
full stroke as shown in the · table. 
Latch block ad justment on mechani­
cal interlocking machine: Signal Engineer, New York Central, 

Cleveland, Ohio 

The limits of lost motion due to 
wear permitted in the locking and op­
erating connections of the locking on 
interlocking machines on the New 
York Central are as follows : 

Latch block must not lift more 
than Ys in. above top of quadrant. 
Latch block lift to permit oper­
ation of lever must be not less 
than ~~ in. 
Mechanical locking under the 

LocKING REQUIREMENTS FOR VARIOUS CLASSES OF 

INTERLOCKING MACHINES 

Type of Longitudinal Cross Locking 
Item Interlocking· Type of Bar or Tappet or Locking Bar 

Machine Locking (Length of stroke in inches) 

A Mechanical S. & F. Hi in. Ys in. 
B Mechanical Style "A" 1-1 /16 7/16 
c Electro-mech 'I S. & F. Hi Ys 
D Electro-mech'l S. & F. *1-5/16 Ys 
E Electro-mech'l S. & F .-Min. Sig. ;/,, Sw. 1 3/16 
F Electro-mech'l Style "A" -Min. 

94 G Power Style "A"-Min. y,; 
H Power (Fed.) Stevens 94 Ys 
I Pciwer S. & F.-Min. 
J Table (GRS) S. & F.-Min. Sig. ;/,, Sw. 1 3/16 
K Table (US&S) S. & F .-Min. 

*Stroke from center ·position 
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loosest locking conditions must 
prevent lift of latch block more 
than: 

( 1) 5/ 16 in. where electric 
latch locks are used. 

(2) 7/16 in. where electric 
lever locks are used. 

( 3) 7/ 16 in. on levers with-
out electric locks. 

Maximum movement of lever­
latch block with tappet or longi­
tudinal locking bar held station­
ary must not excee_cl Ys in . 

Lever movement adjustment 911 
G.R.S. Model-2 electric interlocking 
machines: 

Mechanical locking under the 
loosest locking condition must not 
permit movement of lever from 
normal toward reverse position 
of more than 5/16 in. , and from 
reverse toward normal of more 
than 9/ 16 in. 
Maximum movement of tappet 
clue to lost motion must not ex­
ceed 1/ 16 in. 

Adjustment on G.R.S. Model-S 
electric interlocking machines: 

Mechanical locking under the 
loosest locking conditions must 
not permit tappet movement of 
more than 3/16 in. 
Maximum movement of tappet 
due to lost motion must not ex­
ceed 1/16 in. 

Longitudinal locking bar movement 
adjustment on U.S. & S. power inter­
locking machine : 

Mechanical locking under the 
loosest locking condition must 
prevent movement of longitudi­
nal locking of more than 3j32 in. 
The maximum movement of the 
longitudinal locking bar clue to 
lost motion must not exceed 
1/64 in. 

Longitudinal locking bar movement 
adjustment on U.S. & S., Style S-8 
electro-mechanical interlocking ma­
chine: 

Mechanical locking under the 
loosest locking condition must 
prevent movement of longitudinal 
locking bar more than 3j16 in. 
The maximum movement of the 
longitudinal locking bar due to 
!ost motion must not exceed 1/ 16 
111. 

Rely on Forced-D rop Lever Locks 

R. D. Moore 
Signal Engineer, Southern Pacific, 

San Francisco, Cal. 

Regarding the limits of lost motion, 
due to wear, permitted in the locking 
and operating connections of the lock­
ing on interlocking machine before re­
placements are made, on the Southern 

(Continued on page 172) 
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Pacific we have installed lever locks of 
the forced-drop type and, therefore, 
maintain the locking such that the lock 
is actually in a forced-drop position 
before a conflicting lever can be 
moved. 

General Specifications 

1. S. Gensheimer 
Engineer, Telegraph & Signals, Pennsyl­

vania, New York, N.Y. 

The requirements given below are 
the result of my experience with vari­
ous types of interlocking machines, 
meet our system specifications, and 
are universally used in the field. 

Inspections are made annually on 
all types of interlocking machines. 
Limits of lost motion permitted vary 
on different types of machines as fol­
lows: 

( 1) Mechanical machines (hav­
ing the latch operate the 
locking) : When lever latch 
block can be raised not ex­
ceeding 5/ 16 in. of top of 
quadrant. 

(2) E 1 e c t r o-mechanical ma­
chines: When movement of 
electric lever does not exceed 
three degrees. 

( 3) Power Machines : When op­
erating lever (signal or 
switch) can be moved a dis­
tance not exceeding three de­
grees from any fully-operat­
ed or normal position. 

Accuracy of 
Timing Relays 

''At aH interlockiJJg equipped 'iL'tih 
time-element relays. hm,, frequeJiil)l 
should the accuracy of each fiJIIillg 
function be checked. How do you 
measure these time intervals?'" 

An Electric Timer 
A. navis Moore 

Signal Shop, Philadelphia Rapid Transit, 
Philadel~hia, Pa. 

An electric timer to check accunte­
ly the time interval of timc:-eleme•1t 
rclavs has been con-;t ucted ll\ the 
sign-al shop of the l'hilade:ph1a Rapic 
Tran'-'it. It consists cssentiallv o+ a 
seJ f -startmg synchro"OUS electric 
clock. a lever key and an indic1.t•on 
lamp. mounted on a bakelite panel. 

The above article was published in Railway Sig· 
11al1'flg in February, 19.35. in th Kink" depart 
ment. It 1s re> oduced he~e br the benefit of 
readers, owing tc its ..-ignificance s an an w r t 
th,.. :tuestion as '::It ted. r.;dlfor 
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r \. doL"· " standard I elcchron with 
a Sllttare 1 ·oulded case, is secured to 
the back of the panel with a brass 
strao, a h 1le in the panel allowii·g the 
I ezd ring to be flush \\·ith the face of 
t.1e pa•1el. \n indication lamp is 
mom ted to •he leit oi the clock and 
.t thrn pos1tiuu len r key un t'1c nght 
~i :l of the 1anel. The panel is set at 
a' angle o' 45 dcg. i1 ''small wooden 
l ht' l'l[lll ljKd \\ 1th " hi",.;ed door in 
the 1 >dl k to )H ovi 1L acce!'s to the 
, mp. c c. Six A...l~. \. termmals are 
lH u•1tt 1 oP tht> ,·,t ~e bElow tl1e panel. 

fhe >peratwn o the device is as 
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This set is designed for accurate timing 
of apparatus 

follows: 110-volt 60-cycle current is 
connected to the terminals designated; 
t'1c control for the reby under test is 
connected in series with the terminals 
marked ''Control'' and ti front (nor­
mall} -oper.) contact of the relay is 
connected to the posts marked "Con­
tact." The normal position of the 
le\·cr key :s on center. ).loving- the 
1-.q "up·· energues the clock only, 
a1 cl is usul to re:>ct the second hand 
to any dc~irul startirg point, usually 
"12 o'clock." The hour hand has been 
removed; the minute hand may be re­
set by means of the usual reset knob 
on the back of the clock. Movmg the 
lever key "down" simultaneously 
starts the clock and closes the control 
circuit of the relay \Vhen the front 
cc,ntact~ of the relay close. at the ex­
piration of the time"interval, the clock 
is ,;'wrt-circuited and the indicatiOn 
l<1 np is illl•minatt:d. The elapsed t1111e 
ma, tllf'n hl ll•ltecl 

\ 1, <tv 'w ~ee1 bv tl e circuit dia­
,;ram th · cloLk •l]llT~tes 111 series with 
the bmp, hut this does '1ot affect the 
aLe urac\ l!t the clock. as the clock 
speecl i; i· clcpencleLt of V(>ltage. The 
1 .lpF 1 :ance of the c'ock winding is too 
hgh to allmv suf~cient current to pass 
to lluminate the lamp. 

\' ery accurate results are possible 
\\ ith this clcvice. as the human ele-
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mePt is entirely eliminatell. As _ is 
readil) portable, 1t has proved par­
ticularly valuable in checking thermal 
relays used in C.TC. installations 
and for setting relays used for speed~ 
control signals. 

Should Be Tested Month! y 

Jl'. IJ. Dutton 
Signal lnsptctor, ~Iissouri-ka Js .. s-Ttxas 

Demson, fex. ' 

The accuncv of tune elc '1C_'t ~c­
lays should be- checked a. least once 
a month It is an eas\· m<,•tc.r to chEck 
the t"me intervaJ \~ ith yul.r w,.tch 
when checkit.g the performancL of 
the time element relay. 

These relays require much more 
attention than an ordmary reldy. The 
best results will be obtamecl by fol­
lowing the nntJufacturer's strv1ce 
specifications 

Ordinary Watch Is Sufficient 

0. R. Unger 
Signa. Sur.ervisor, ~fissouri Pacihc, 

?\ evada, :Me•. 

Our time-element relays are checked 
once a month. If the\ are set for twc 
minutes, or whatever' the time may be. 
we simply start the apparatus and 
time it by an ordinary watch. If the 
time interval varies slightly from that 
intended, in the first test, a second 
test is made to verify the inaccuracy 
before adjustments are made \\'e 
have ncv er experienced any difficulty 
with time-clement relays thus far 

Grounded Line 
Circuits 

"On a double-track automalzc block 
Sl[JJzal s-ystem using common line 1eirc, 
an intermrttent ground was causi11g 
the line control Telay to be falsely 
encrgi:;ed_ If you ha·ue had similar 
experience please explain methods 
used to locate the cause of tro11blr as 
it occurrtd on )'OUr terr£tory." 

Two Grounds Required 
to Energize Relay 

F. fl !Jic k,"c 
Signal 1f .i Jta,nc r, C. h cago, ::,t. P, ul, 

Minneapclis & Omaha, ~<airc 1ld, \Vi<. 

On a double· track block sir;nal '} ,_ 
tem us·n6 commo 1li ·e wn-e, .trd Pf· 
era ted by primary battery, a !me co 1-
trol relay ca~not be hlse'y energ1z .:1 
by a single ground. ~•,ere must be 
two or more leaks to ground, on w~ich 


