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Patenall System of Operating Sig-
nals in the U pper Arm of the 
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I Ret • .,n to ........................................ .. .. 

ENGINEERING DEPARTMENT. 

. •• Pr~lat~ • ~ • 

N presenting fhis addition to our 

catalogue we call your special atten­

tion to our improved Electric Sema­

phore Signal, operated by the "Style 

F" mechanism, which we believe to be the 

best design yet produced, not only in its 

comparative simplicity, but in economy of 

operation. 

This improved device was first shown 

at Washington, D. C., in May 1905, and 

at the present time there are nearly two 

thousand of them either in service or on 

order from many of the leading railroads of 

the United States. 

NEW YORK, 1906. 

THE HALL SIGNAL COMPANY 
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THE H ALL SI GNAL CO. 401 

DESCRIPTION OF STYLE "F" MOTOR 
MECHANISM. 

I N 1893 THE HALL SIGNAL COMPANY brought 
out an automatie semaphore signal operated by an 
electric motor. T his was the fir st signal of this type 

commercially introduced, and although somewhat crude 
and faulty in desig n, showed the possibilities of electric 
motor signaling . For the past twelve years this com­
pany has steadily improved the mechanism used in motor 
signals. By far the most important step made in this 
steady progress was the introduction in the year 1905 
of the style "F" electric motor semaphore signal. 

T his improved signal is, in many of its details, a modi­
fication of the mechanism of the well-known Hall electro­
gas signal with the power furnished by a motor instead 
of by gas. The same direct vertical action is attained 
which makes possible the highest degree of efficiency in 
action and simplicity in desig n. The parts are compara­
tively few in number and are made strong and durable. 
T he possibilities of a derangement of any kind seem 
remote, and the chance of a complication that would give 
a false c1ear indication is infinitely small. 

An extraordinarily small amount of current-Iess than 
10 milamperes-is required to hold the signal in the c1ear 
position. T his small battery consumption is attained by 
the long leverage used in the c1utch lever. Nor is this 
battery saving attencleel by any increase in the possibili­
ties of a false c1ear inelication since no toggle joints or 
off-centering of the mechanism is employed. Nothing 
could be simpler or safer than this clog ancl latch arrange­
ment here useel. 

The Hall Company has elevelopeel an electric motor of 
higher efficiency than any be fore useel fo r signaling. This 
motor runs without loael on .5 of an ampere. The maxi­
mum current consumeel eluring the clearing of the signal 
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is 1.8 amperes, With this slight battery consumption it 
c1ears both blades of a double arm signal in 15 ' seconds. 
(See pages 406 and 408.) , 

Roller bearings are useel on the shafts' of the mechan­
ism anel in the stuel rollers on the gear wheel 14.41; 
ball bearings are useel on the motor shaft. This re duces 
the loss of energy by friction to aminimum, which allows 
the use of heavy counterweights (insuring the gravity 
return to c1anger position c1uring any extraorelinary con­
elition of ice, frost or other impediments ) without any 
unc1ue waste of energy. 

A striking and il11portant point about this apparatus 
is the adjustl11ent of the angle at which the stud rollers 
meet the thrust piece 14.100. This angle is such that the 
maximum load is carriec1 at the point of maximum leve!,­
age, anc1 the same proportion is quite nicely carriec1 
through the stroke. To c1emonstrate this (before a nUI11-
ber of signal ' experts at the International Railway Con­
gress at Washington in May, 1905) a battery of 4Yz 
volts was connectec1 to the signal. This amou11t of 
power was just sufficient to start the si~mal moving, anc1 
yet, without a catch, it slowly moved the entire distance 
to the c1ear position. With this c1esign a signal at "half­
cock" is impossible. The force increases from a ratio of 
1 to 250 in the first part of the movement to 1 to 500 
when the signal reaches the c1ear position. 

The Hall style "F" electric motor signal is the sim­
plest, most reliable anc1 efficient mechanism of this type 
ever c1esigned. It is equally well ac1apted for use on 
primary or storage battery circuits. It is ac1aptec1 to 
either the normal c1anger or the normal c1ear system. It 
is easily adapteel to any desirec1 angle of blaele move­
ment anel to two or three positions. üne of the most 
important features about the mechanisl11 is the conveni­
ence of taking any part of the mechanisl11 off or replac­
ing it. Ey removing two screws the c1utch magnets may 
be taken out, 01' by removing three screws the thrust rod 
anel dash pot, with the parts attached, can be taken out, 
and all screws are convenient to get at. 
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In the eletaileel elescription of the elesign anel action of 
this mechanism which folIows,. the right hanel siele of the 
mechanism will be referreel to. The same elescription 
w0111d apply to the left hanel siele by substituting the 
numbers of that siele. The cast iron base 14.08 supports 
the motor, c1utch coils, piston s of the elash pot anel the 
frame 14.05. This frame supports the siele frames 14.06 
anel 14.07, anel they contain the roller bearings for gear 
shafts 14.36 ancl 14.37. anel support the c1utch levers 
14.11 anel 14.12. The steel th rust roel 14.13 is rigidly 
pinneel to the cylineler of the air elash pot 14.29. The base 
14.08 has two peelestals rigielly attacheel, which support 
the pistons for the elash pots. The piston, in conjunction 
with the cylineler 14.29, {orms the g uiele for the lower 
enel of thrust roel 14.13 ; the upper enel of this roel runs 
in a babbitt bearing in the frame 14.05. Secureel to the 
thiust roel 14.13 is the latch support 14.96, which carries 
the clearing lever 14.22, the thrust piece 14.100, anel the 
latch which engages the lug on the c1utch lever 14.11, to 
holel the signal c1ear. T he thrust piece carries the latch 
14.33, which engages the lug on clearing lever 14.22. 
The large gear w heels are phosphor bronze, ancl they ar~ 
elriven by the steel pinion 14.193 on the motor, anel the 
pinion anel shaft 14.37. 

The phosphor bronze knife blaele contacts of the cir­
cuit controller 37.210 are operateel by the circuit con­
trolling roel 14.49 anel the escapement crank 14.47. The 
escapement crank is controllec1 by th e roller 14.52 at­
tacheel to the latch support. T he front armature on the 
cll1tch magnets control the multiple contacts for the 
motor circl1it. The back armature is attacheel to the 
cll1tch lever 14.11 , which enables the maznets to control 
the clutch lever. The motor 14.1 50 is seri es wounel. The 
fi elels are laminateel iron with but one joint, which is 
elove-taileel, making them practically continuous, ancl re­
elucing the magnetic loss on account of joints to a mini­
mum. Th e armature anel commutator are completely 
encloseel by means of a brass case over the armature anel 
a glass cover over the commutator. The g,lass cover is 
helel in position by two springs bearing on two lugs Ol l 

the g lass, amI all that is necessary to take the cover ofl" 
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is to turn it enough to move the lugs from under the 
springs. To replace the cover, hold it in position and 
turn it far enough to bring the lugs uneler the springs. 

When the horne signal is at danger the circuit con­
troller contacts for the motor are closed and the contacts 
controlling the elistant clutch magnets are open, so it is 
impossible for the elistant signal to clear until after the 
horne is clear. When the horne signal clutch magnet is 
energized it closes the motor circuit through the contacts 
on the front armature, and at the same time · holeIs the 
back armature, which prevents the clutch lever moving 
when pressure is applieel to clear the signal. The motor 
circuit being closeel, the motor revolves the gears and 
brings the stud roller 14.38 under the thrust piece 14.100 
and pushes it up. Since the clutch lever 14.11 is held by 
its armature, it prevents the clearing lever 14.22 swing­
ing back anel by means of the lug on this lever engaging 
the latch 14.33 in thrust piece 14.100 carries the thrust 
rod and all the parts attached to the clear position. In 
moving to the clear position the roller 19.20, pivoteel in 
the lower end of clearing lever 14.22, rolls along the 
front eelge of clutch lever 14.11. In the last one-eighth 
inch movement of the signal to the clear position the 
roller 14.52 strikes the short lever of the escapement 
crank 14.47 anel moves it on to its pivot 14.56, anel by 
means of the roel 14.49 operates the circuit controller, 
opening the motor circuit and closing a contact in the elis­
tant signal circuit. The signal is held in the clear posi­
tion by the lug on the clutch lever 14.11 , engaging under 
a latch on latch support 14.96; this leaves the gears free 
to continue their movement as soon as the elistant clutch 
magnet is energized to clear the distant signal. After the 
signal has been cleared the stud roller 14.38 moves from 
l1nder the thrust piece 14.100. When the signal circl1it 
is broken the clutch magnet is de-energizeel. The front 
ar1l1ature opens the motor contacts to keep the motor cir­
cl1it open, and the back armature being released permits 
the clutch lever 14.11 to swing back far enough so the 
holding latch in the latch support 14.96 can pass the lug 
on the clutch lever anel allow the signal to go to elanger by 
gravity. The movement of the signal to danger is cush-
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ioned by the air dash. pot 14.29. The circuit controllers 
are reversed as soon as the signal starts to · danger. If 
by any chance the motor circuit should be closed without 
the clutch magnets being energized, the motor would sim­
ply revolve the g ears, and when the stud roller engaged 
the thrust piece it would raise it without effecting the 
signal, on account of the clearing lever 14.22 being free 
to swing back and permit the latch 14.33 to pass it. When 
the stud roller passed from under the thrust piece it would 
drop back in pi ace ancl be ready to clear the signal when 
the clutch magnet isenergized. Or if the clutch magnets 
should become de-energized when the signal was partly 
clear the clearing lever 14.22 would be permitted to swing 
back on account of clutch armature being released and 
allow the latch 14.33 to pass the lug on the clearing lever. 
The signal would go to danger, the thrust piece 14.100 
would remain on top of the stud roller by swinging on 
its pivot 14.104, and when the stud roller moved from 
under it, it would drop back in its place, ready for another 
operation. 

The signal rod is connected to the thrust rod by means 
of the clamp 14.24. 

Attachments are also furnished so that the blade can­
not be cleared from the outside; as, for instance, in case 
of workman painting blac1es and clearing signal when 
train is in block. 
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THE HALL ELECTRIC SEMAPHORE MECHANISM. 

Order I 
No. 

Seetion 14. Style F. 

14-A Mechanism and Motor complete for one arm! 

signal ............................. .. . . .. 1 

14-B Mechanism and Motor complete for two arm \ 

signal .. ... ..... ........ .......... . ..... . ~ 

14-C Mechanism and Motor complete for three- ~ 

position one arm signal .... ........... .. . 
1 

If mechanism on ly without motor is 

deduct $68.89 from above list price. 

wanted, 
I 

I 
The above includes slot magnets and the nec- I 

essary circuit closers for the operation of l 

signal, but does not include relays, light- i 
ning arresters, nor pole changers. I 

When ordering, please state resistance of slot i 
I 

magnets, number and kind of circuit con- I 

trolling springs; also state whether these 

are for horne or distant side of mechanism. 

If automatie counters are desired on either 

blade, it should so state on order, and $4.00 

should be added to the list price for each 

one ordered. 

Order By Name and Number. 

List Price 

$230.00 

353.00 



408 THE HALL SIGNAL CO. 

14.05 

_J~·v7. 210 

14.66 
~t~~~ 17. 24-
~r.t.~1=--14 .4-4 

4 .1 06 !!51~~1~:'4.58 

Sty le ~~F" Mechanism for two bfade Signal 



Order 
No. 

14-B 
14.05 
14.06 

14.07 
14.08 
14.09 

14.11 
14.12 
14.17 
1~.22 
14.23 
14.24 

14.29 
14.30 
14.31 
14.32 
14.33 
14.35 
14.37 
14.38 
14.41 

14.42 

14.43 

14.44 
14.45 
14.47 
14.48 
14.49 
14.50 
14.51 
14.52 
14.53 

TI-JE HALL SI GNAL CO. 

DOUBLE MOTOR MECHANISM. 

Seetion 14. Style F. 

Style F D oubl e Moto r Mechan ism compl et e ... 
F rame with t hree 1/ 2 13x2" hexago n hea d bo lt s 
R ig ht Hand Shaf t Bea rin g with three 3/ S-16x 

1 3-16" hexago n head cap ~crews and t wo 
st ee l shell s 14.70 . . .. . ... ......... . .. . ... . . 

Left Hand d itto . . ... . . . .. . ................. . 
Base with four lhxl % hexagon head eap screw 
S111all Gear with st ee l key 14.45 and two No . 10 

head less set ser ews .. . ............ . . . ... . 
Ri ght Hand Clutch L eve r . .. . . .. .. . .. . . . . . . .. . 
L eft Hand ditto ..... .. .. . ...... . . . .... . .... . 
Pedes ta l fa r dash pot ........ . . . . . . .. . .... .. . 
Right Hand Clea r ing Leve r ... . .. . .. . .. . ..... . 
L eft Hand ditto .. . ....... . . . ..... . .. . . ... . . . . 
Signal R od Clam p with on e lhxl % " hexagon 

head bo lt and nut and lhxl" eotter pin . .... 
Right Hand Dash Pot and thrust rod eompl et e 
Left Hand ditto ... . ... . ........ . .... .. . .. .. . 
Latch Pin ........ . . . .... . . . . ..... . . .. . ... ... . 
Sto p Pin . . .. . . . ...... . . . . .. .. . ... ... ... . . . .. . 
L a teh . . ..... .. . ... . .... . . .......... .. .. . . . . . . 
Steel L a teh Sp rin g . . . .... . . .. .......... . .... . 
P inion and Shaft .. . ......................... . 

~~~l;; GOe~rl~\e'~I :' ~~~~pl~t'e ' '~;th . ;~iI ~ ~~' ~'I;d I 
Ma:l~:t\t;~d' ~itil' pi~ ~'t' ~~~~~; ·i9.83: . i~'s'~l ~~ I 

tions 14.106, four 14 -24x%" fil. h ead brass 
serews and binding post s 14.129 .. . ... . .. . . 

Magnet Cove r with two 14 24x2" fi l. head iron 
sc rew s and t wo bindin g post s 20.09 ... . ... . 

A rmature with bone stud s ........... .. ...... . 
Steel Key ... . . . . . . ...... .. .. .. .. ... ........ . 
Right Hand E scapement Crank ..... . . ... . . . . 
L eft Hand ditto .............. . .. .. .... .. .. .. . 
Ri gh t Hand Cireuit Cl oser Ro d .. ... . . . ... .. . 
Left H and ditto .... . .. . ................ .. .. . 
Cluteh Shaft with two 3/32x%" eotter pill s . .. . 
R o ll er .. . . . ...... . ............... . ...... . ... . 
R o ll er Suppor t eompl ete with two 14-24x %" 

sc rews, 14.93 ........... .. ..... . . ..... . . . . 

O rder By Na me a lld N umber. 

409 

List P rice 

$320.00 
S.OO 

4.60 
4.60 
6.20 

10.00 
3.20 
3.20 
1.20 
1.20 
1.20 

.S8 
14.00 
14.00 

.32 

.20 

.40 

.05 
3.50 
2.50 

14.00 

3.60 

2.80 
.60 
.30 
.80 
.80 

1.30' 
1.30 

.20 

.04 

.64 
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Order 
~o. Section 14-Continued. 

14.56 Studs for escapem ent cranks with one 3/32x%" 
co tter pin .................... . ... ...... . . 

14.57 Pin w ith o ne ~/32x%" cotter pin . . . .... . ... . . . 
14.58 A rm ature L eve r complete .. .. . . ...... . ...... . 
14.59 L atch Spring ...... . .... ... . . . .. . ........... . 
14.66 Contac t Spring ......... . . .. . ... . . . .... . ..... . 
14.69 R o ller Bearin g complet e . . ........ .. . .. .. ... . 
14.74 Thrust W asher . ............... . ... .. . .. .. .. . 
14.96 Right Hand L at ch Support complete with two 

5/16-18xl 3/16" sc rews, 14.92 .. . . .. ...... . . 
14.97 L eft Hand ditto . .. .. . ... ...... .... . .. . ..... . 
14.100 Right Hand Thrust P iece complete ....... . . 
14.101 Left Hand ditto .... . .... . ... . ...... . . .. . .. . . 
14.104 
14.105 
14.106 
14.127 
14.128 

7.50 
17.24 
19.20 
19.75 
19.83 
19.233 
20.12 
20.19 
20.81 

37.210 

Shaft for L atch with o ne 1/ 16xlh" cotter pin .. 
Shaft for latch support with one 3/ 32x% " cotter 
Fibre In sula tion .................... . ....... . 
H old Clear Latch '" ....... . . . . . . ... .. .... . . . 
Lava In sula ti o n complete ... . ........... . ... . 
Bar for Spring Base . .. .... ... . ......... . ... . 
Split Finge r ..... . ........ . .... ..... .. . .... . . 
R oll er .. . . . . . ..... . ... .... . .. . ....... . .. .. .. . 
R oll er Shaft with 3/32x'l{;" cotter pin . . . .. .. . . . 
P ivot Screw and ~-32 nut . ... .. ... . . . ... . . . . 
Magnets complete. Sta t e r es istance ..... . .. . 
B one A rmature Insulation . . .. .... .. . ....... . 
Split N ut for armature In sulati on .... .. ... .. . . 
Spring Base with t wo 6-32x14 R. H. brass 

I sc rews and o ne 6-32x5116 sq. head scr ews, 
I %" sq. nut and two No. 6 brass washers ... 
i Circl1it Controll er complete w ith two sprin gs .. 
IFor each additio na l circl1 it req l1ired, adel . . .... . 

O rel er By N an~e and N umber. 

411 

List Priel' 

---- -

.48 

.20 

.60 

.04 

.64 
1.60 

.08 

3.00 
3.00 
2.20 
2.20 
.16 
.40 
.08 

1.20 
.20 
.05 

1.75 
.15 
.18 
.25 

16.00 
.23 
.02 

.20 
7.;;0 
1.75 
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14.06 

14.22 
1'T38 

Style '.pt Motor Mechanism for one blade 
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I 

Order 
No. SINGLE STYLE F MOTOR MECHANISM. 

Section 14. Style F. List 

14-A Style F Single Motor Mechanism complete . . . 
14.05 Frame ~ith three lh-13x2" Hex. H. bolts . .... . 
14.06 Righ t H and Shaft Bea rin g with three % -16x 

1 3/16" Hex. H . cap screws and two steel 
shells, 14.70 . .. ..... ......... .. . .. .. . .. . . . 

14.09 Small Gear with stee l key, 14.45, and two No. 10 
headless set screws . .... . ... . .... .. ... ... . 

14.11 Ri ght Hand Clutch Lever ........ . ..... . .. .. . 
14.17 Pedestal . ............ . ................. . .... . 
14.22 Ri ght Hand Clearing L ever . . .. ............. . 
14.24 Signal Rod Clamp with one lhxl%" Hex. H . 

bolt and nut and %x1" cotter pin . .. . .. . .. . 
14.29 Right Hand Dash Pot and Thrust Rod complete 
14.31 Latch Pin ........ . ....... . ... . .. . ... . ...... . 
14.32 Stop Pin . .. ....... . .............. .... . . ..... . 
14.33 L atch ....... ........ ... .... . . " .. .. . .. .. .. .. . 
14.35 Stee l L a tch Spring ..... . ...... . . . ..... . ..... . 
14.37 Pinion an d Shaft ........ . . .. ... .. ........ . . . . 
14.38 Roller complete ...... . ............. .. ....... . 
14.40 Gear Whee1 compl ete with shaft and ro ller ... . 
14.42 Magnet Stand with pivot sc re ws 19.83, insula-

tions 14.106, four 14-24x%" fil. H. brass 
screws and binding post, 14.129 ..... .. .... . 

14.43 Magnet Cove r with two 14-24x2" fil. H . iron 
sc rews and two bin din g posts, 20.09 .. . ... . 

14.44 Armature with bone studs ....... . . ..... ..... . 
14.45 Stee l K ey .......... ........ .. ....... . ... ... . . 
14.47 Right H and Escapement Crank ... .. . .. .. .. . . 
14.49 Right H and Circuit Closer Rod . ..... . . .. .. . . . 
14.51 Clutch Shaft with twci 3/32x%" cotter pins ... . 
14.52 Roller . ..... . .. .. . . ......................... . 
14.53 Roller Support complete with screws .. . . . . ... . 

Order By Name and N umber. 

413 

Price 

$230.00 
8.00 

4.60 

10.00 
3.20 
1.20 
1.20 

.88 
14.00 

.3~ 

.20 

.40 

.05 
3.50 
2.50 

14.00 

3.60 

2.80 
.60 
.30 
.80 

1.30 
.20 
.04 
.64 

- -- - -'-----
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"1.05 

19.75 
19.2.0 

Style HF" Motor Mechanism for one blade Signal 



Ol'der 
~o. 

14.56 

14.57 
14.58 
14.59 
14.66 
14.67 
14.68 

14.69 
14.74 
14.96 

14.100 
14.104 
14.105 

14.106 
14.127 
14.128 

7.50 
17.24 
19.20 
19.75 
19.83 
19.233 
20.12 
20.19 
20.81 

37.210 

THE HALL SI GNAL CO. 415 
I 

SINGLE MOTOR MECHANISM. 
I List Price 

,--- --
Section 14. Style F . 

Studs for Escapement Cran k with one 3/ 32x%" 
cotter pin ......... . ....... .. . .... . .. .. . . 

Pin with one 3/ 32x%" cotter pin . ... .. . . .. . .. . 
Armature Lever complete .... ........... . . . . . 
Latch Spring .. . ........ ............... .... . . 
Contac t Spring .. . .... . ....... · ....... · .. ···· 1 
Base with three lh-13x2" Hex. H. Bolts . . . . . . . 
L eft Hand Shaft Bearing with two %-16X1

1
· 

3/16" Hex. H. Cap Screws and two steel 
shell s, 14.70 .... . .............. . .. ....... . 

Roller Bearing complete . . ....... . .. ...... .. . 
Thrust Washer .. ... ...... .... ........ . . ... . . 
Ri ght Hand L atch Support complete with two 

5/16-18x1 3/16" sc rews, 14.92 ....... . ..... . 
Right Hand Thrust Piece compl ete ........ . . . . 
Shaft fo r Latch with one 1/ 16xlh" cotter pin .. 
Shaft for L atch Support with 3/ 32x%" cotter 

pin ... .... ... ......... . .... . ... .. ....... . 
Fibre Insulation . . .. . . ... .... . .... . ... . ... .. . 
H old Clear Latch . ..... ....... .... . .......... 1 

L ava Insulation .... .. . . . . ..... .. .... ... . ... . . 
Bar fo r Spring Base .. . ..... . . . . .. ... ... . . . . . I 

Split Fingers ...... . ..... . ..... . ..... .. . .. .... , 
Roller ... ...... ... ..... . .. .. ......... . ...... . 
Roller Shaft with 3/ 32x% " cotte r pin . .. ··.···1 
Pivot Screw and %-32 nut .. .... ..... . . . ... . , 
Magnets complete, state r esistance ... .. .... . . . 
Bone Armature Insulation ............. . 
Split N ut, fo r armature in sulat ion .. .... . ..... . 
Spring Base with two 6-32x% " R. H. Brass 

Screws and 6-32x5/ 16" S. H. Screw, %" 
square nut and t wo K o. 6 brass washers . . . 

Style D Circuit Contro ll er complete with two 
10-32x5/16" Fil. H. Iron Screws, with two 
circuits .. . ............. . ........... .. . . . . 

F or each additional circuit requi red acld . .. . . . . . 

Order By Na me and N umber. 

.48 

.20 

.60 

.04 

.6 .,1 
5.50 

6.00 
1.60 
.08 

3.00 
2.20 

.16 

.40 

.08 
1.20 

.20 

.05 
1.75 

.15 

.18 

.25 
16.00 

.23 

.02 

.20 

7.50 
1.75 
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Electric Motor. H.150 
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THE HALL ELECTRIC SEMAPHORE OPERATING 
Order 

Xo. MOTOR. List Price 

14.150 Electric Motor complete, as shown .. . . .. . . . . $68.89 

For detail of parts see page 419. 

Order By Na me and N umber. 

__ ..1 _ 
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14. 152 14.199 14.151 

14.158 14.191 14.174 14.193 

~ 

14.183 14. 173 14.181 14.162 14 . 161 

" ~ = f-.:, 

14. 18<+ 14 .157 

14.195 14. 154 14.179 14. 153 

14. 160 

14. 171 

14.188 14.190 

Parts of Electric Motor. l4J50 



Order 
No. 

T HE H ALL SIGNAL CO. 

MOTOR COMPLETE 14.150 

Section 14 

14.150 Motor cOl11plete . ...... . . 

4 1 ~ 

List Price 

$68.89 

14.151 Bearing Support, gear end .. . . . . . . . . . . . . . . . . . . 2.34 

14.152 Bearing Supp"O rt, commutator end.... ... .. . . . 3.29 

14.153 Glass Cover.............. . ... . . . . . . . . . . .45 

14.154 Packing Rin g .............. .. . ....... . . . . .. . . .20 

14.157 Brush Holder.... . .. .. . . . . .... . . . . . . . . . . .45 

14.158 Brush Hold er Support compl ete with screw 

14.175, bin din g post and in sulation . . .... . . . 

14.160 Clamp for cove r .. . . . . . . . . . . . . . ...... . .... . 

14.161 Brake Pin ...... . .. . .. .. . .... ... . .. . . . . . ... . . . 

14.162 Motor Brush .... . .. . ................... .. ... . 

14.171 l'vf otor Base with two wedges 14.177 ... . .... .. . 

14.173 Sprin g Adj uster ....... . .... . .. . . ... .. . . . . . . . . 

14.174 Right Hand Brush Holder Spring .. .. ...... . . . 

14.179 Brake A flll a ture and Lever complete . ... . . ... . 

14.181 Brake Armature Sprin g ..... .. . .. .... .. . ... . . . 

14.183 Brake Shoe complete ........ .. .... . . . .. . ... . . 

14.184 Brake Armature Screw ....... . ... . . . . ....... . 

14.188 Brake Wheel .. . ... . ....... . . . ............... . 

14.190 Arm ature and COl11mutato r complete . .. ...... . 

14.191 Left Hand Brush Holder Spring .. . ........ . . . 

14.193 Pinion . . .... . . . .. .. ......... .. ...... .. . . .. . . 

14.195 Ball Bearing complete .. . . . . .. . .. .. . .. .. .. . . . . 

14.199 F ield complete .... ... .... . . ... . . . . . ..... . .. . . 

Order By Nam e and Numbe r. 

1.20 

.15 

.04 

.GO 

2.60 

.05 

.18 

1.15 

.12 

.35 

.03 

.92 

18.45 

.18 

1.45 

1.00 

22.00 



420 THE HALL SIGNAL CO. 

Standard T wo-Arm Automatie Signal Mast 



Order 
No. 

45-N 

45-0 

45-P 

45-Q 

45-R 

45-S 

45-T 

45-U 

THE H ALL SI GNAL CO. 

SIGNALS AND FITTINGS. 

Electric Semaphore. 
Sec lion 45. Style F . 

One Single Horn e or Distant Signal including 
m echanism, (no battery case or anchor 
holts . . . ... . .. . . . .... . ... . .... . . ...... . 

Consists of 45-N with battery case and an chor 
bolts .. . . .. .. .. .. ........ . . . . . . ... . .. . .. . 

Consists of 45- N with an chor bolts, (no battery 
case) . . . . . . . . . . . . . . . . .. .. .. ....... . .. . . . 

A Single A rm Three-Position Signal complete 
including m echanism, (no battery case or 
an chor bolts) ... . .. .... . . .. . . ...... ..... . 

Consists of 45-Q with battery case and anchor 
bolts ........................ . . ... . ... . . . 

A Double Arm Signal including m echanism. (no 
battery case or anchor holts) . ....... . . . . . 

Consists of 45-S with ba ttery case and an chor 
bolts. . . ...... . . .......... .. .. . ... ... .. . 

Consists of 45-S with an chor bolts, (no battery 
case) ........... ..... .. ................ . 

The above refe rences are for each sigual 
complete including rnechanism, with blades, 
ladd ers and fittings, but do not include lamps, 
g lasses, pole changes, r elays, lightenin g a rrest­
ers, back lights or number plates, which should 
be o rdered separately if required. The ord er 
should state th e character of each signal de­
si r ed, specify whether ho me or distant, on one­
arm typ es; or whether two home or two di s­
tant, o r one ho me and one distant on two­
arm typ es. Should also stat e any changes de­
sired from the st an dard design. Dimensions of 
post s and blades, colo rs and numb ers of g lass 
di scs, are traversed by arm, design of spectacle, 
type of lamp, etc., must be clea rly stated when 
differin g from standard design. 

For list of R ond ell s see page 458. 

For styl es of Blade Grips see page 438. 
For standard dimensions see page 423. 

421 

List Price 

$408.00 

474.00 

415.00 

530.00 

595.00 

55700 

623.00 

564.00 

If automatic counter s a re wanted add $4.00 to li st price for 
each blade. 

O rder By Name and Number. 
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Order I No. 

THE HALL SIGNAL CO. 

Section 45-C ontinHed. 

Unless otherwi se specified, signals will be 

fllrni shed as foll ows: 

Base of m echan isl11 ca se to center of lowe r I 

signal shaft ........................ 23' 0" 

Center of lower to center of llpper shaft. .6' 0" 

Insid e diam eter of lower section of pipe 

mast .. . . .. ............. . . . ........ . 0' 5" 

Inside diam eter of llpper secti on of :ip~ I 
mas t. .. ... .................. . .. . . . .. 0 4 

Semaphore Blades 
Grip .... . .. ..... . . . .. . ....... ..... . .. . 7' x 7·, 1 

Length ..... ......... ......... .... ..... 4' 0" 1 

Diameter of g lass .. .. .... : ............ . 8-3/ 8" 1 

Colors of glass I 

Rome ...... . .... . .... . . .. ........ .. ... .. red 

Distance. . . . . . . .. . .......... . ......... green 

Glasses with each spectacle ........... . .. .... 2 

Are of Signal. Arms 
45-N ... .... .. .... .. . . . ........... .. ...... 60" / 

45-Q-45° between s top 

and caution and 45 ° between caution an<i 

cl ear, total ... .. .... .... ....... .... .. . !JO D 

No foundati ons are included in the abovc. 

Order By Name and Numher. 

--
423 

List Price 



424 TH E H .\LL SIGN i\ L CO. 

45.02 45.0 3 

Mechanism and Battery Cases 



Ol'del' 
No. 

THE HALL SIGNAL CO. 

BATTERY AND MECHANISM CASES. 

Section 45. 

45.02 Battery and Mechanism Case compl ete inc1ud­

ing anchor bolts and plates, battery shelves, 

trunking supp orts allCl relay supp orts ..... 

45.03 Mechanism Case, without battery case, inc1ud­

ing anchor bolts and plates, trunking sup-

ports and relay support s . .... .... ........ . 

45.08 1"x3' 0" Anchor Bolt and Nut .... . .... . .... . 

45.09 

45.13 

45.15 

45.16 

45.17 

45.18 

45.19 

45.22 

45.31 

45.39 

45.42 

45.46 

45.47 

45.25 

45.26 

Battery Shelf ..... . 

Battery Case Door .. . .. . . . . . . . . . ........... . 

Latch Handle Rod .. . . .. . . .. ... . ......... . . . . 

Hinge Pin ........ . ..... . ... ..... . .......... . 

Latc.h Handle ..... . . . . . . ... .. . . . .. . ....... . . 

Latch 

Trunking Supports with two %x1" Bolts and 

nuts and two J;,\x1" lag screws ........... . 

Mechanism Case Door ........... . ........... . 

Relay Support .. . .... . .. . .. . .. . ... . . . ... .... . 

%x3lh" Stud Bolt and Nut .. . ..... . ........ . . 

Rubber Tubing for battery case ............. . 

Rubber Tubing for mechanism case .......... . 

Shelf for style B relay ..................... . 

Shelf Bracket with six %l"-No. 8 Wood screws 

Order By Name and Number .. 

425 

List Price 

$147.00 

104.00 

.88 

.75 

10.53 

.35 

.09 · 

.58 

.23 

.90 

9.40 

.54 

.35 

1.36 

1.31 

.58 

.20 

----~-------------------------- -----------------------
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..04:572 

~.9" 
"":5.80 

"":>BA 
5120 

45.116 -

4S.l~4 

4:5 ~O 

5125 
45125 

45.12.\ 
457~ 

4~94 

458A 

A!lltQ 4~121 

4:5126 

Upper Section of Standard Signal Masts. 



Order 
No. 

45.38 
45.41 
45.43 
45.45 
45.70 
45.71 
45.72 
45.73 
45.49 
45.74 
45.76 
45.77 
45.78 

45.79 
45.80 
45.81 
45.82 
45.83 
45.84 
45.93 

45.94 

45.97 
45.99 

45.110 
45.116 
45.120 

45.121 

45.125 

45.126 

45.130 
45.131 
45.132 
45.133 
45.134 
45.148 

'IRE HALL SIGNAL CO. 

UPi-ER SECTIONS OF IRON MASTS 

Section 45 

Mast Support for 6" pipe .... ... ... .. ..... . 
Mast Support fo r 5" pipe ...... .. . . . . . .. . . . . 
Washer to r mast support . .. . .. .. . ......... . . 
Mast Support fo r 4" pipe . .. . .............. . . 
Pinnacle compl ete with four }8x2 bolts and nuts 
Gasket for pinnacle ... . . . .. . ..... .. ..... . . . . . 
Upper Shaft Bearing ... .. ....... .. ..... . ... . 
L ower Shaft Bea ring ............ ...... ... . . 
Zinc Shield .... . .. . . . ........ .......... . . . . . 
Stop Bolt and nut. .. .. ....... .. ..... .... . . . . 
Thumb N ut Gasket .. . ............. .. . ..... . . 
% P ipe Plug for shaft bearin gs .. .. ....... . .. . 
Weather P late with four ~"x14-24 flat head 

brass screws .. ...... ........ .... .... . . . . 
W eather Pla t e Gasket. . .................... . 
Hand H ole P late .......... .... ....... . .. . . . . 
Hand H o le P la te Gasket .... , . .. . ..... . . . ... . 
Clamp Screw fo r hand hole plate . . . ......... . 
Thumb Nut fo r clamp screw .. . ............. . 
Lamp Bracket complete ... . ... ....... . .. ... . 
Shaft fo r upper bea rin g complete with nut and 

cotter ...... ...... . ............. .. . . ... . 
Shaft for lower bearing complet e with nut and 

c0t ter .. . . . ... . ... . .. .. ..... . ..... . .... . 
Shaft Bear in g fo r on e-arm mast .. . .. . . .. . . . 
Shaft .Crank comp1ete with one 1~" No. 7 taper 

pm ..... . ... .. . .. ...................... . 
Signal Rod complete for lower a rm . . ... .. . . . . 
Signa l Rod complete fo r upper arm .... ..... . 
Section 4" Steel Pipe fo r two-anl1 signa l (s tate 

length } per foot ...... . . ....... . ..... . .. . 
Section 5" Steel Pipe, single and double mast s 

(s t at e length ) per fo o t ..... .. . .. . • . . . ... 
One-way Pipe Guide with three %x% cap 

screws .. . . . ....... . . . ........ ....... .. . 
Two-way Pipe Guid e with three 0x0\ cap 

screws ... . . ...... . ...... . ... . . ..... . . . . . 
L adder complete for 30-f . mas t ... . . ..... .. . . 
L adder complete fo r 32-ft. mas t .... .... . ... . . 
Ladder complete fo r 28-ft. mast ...... . . ... .. . 
Ladder complete fo r 26-ft. mas t ....... . ... . . . . 
Ladder complete for one-arm mas t (pe r foo t) 
Shaft complete fo r one-a rm mast. . .. .. .... . 

427 

List Price 

12.00 
11.00 

.13 
10.51 

4.00 
.20 

10.00 
12.00 

.72 
.60 
.07 
.09 

.20 
.13 
.30 
.30 
.5] 
.30 

1.30 

5.00 

5.51 
16.20 

1.00 
12.00 
13.50 

.85 

1.20 

.72 

.88 
18.00 
19.50 
16.00 
14.00 

.72 
5.00 



428 THE HALL SI GNAL CO. 

47-A 47-B 47-C 47-0 

47-E 47-'- 47-G' 47-H 

Y er 
47-} 47-,] 47-K 47-L 

47- l1li 47-N 47- 0 47-P 

Bracket Masts for Automatie: Signals 



Order 
No. 

47-A 

47-B 
47-C 

47-D 

47-E 
47-F 

47-G 

47-H 

47-1 

47-J 
47-K 

47-L 

47-M 

47-N 

47-0 

47-P 

THE HALL SIGNAL CO. 

SIGNALS AND FITTINGS. 
Automatic Bracket Signal. 

Section 47. 

*Stee l Pipe and Structural Work Bracket Mast, 
\y;th one s in g le arm s ignal, including mech-
ani sm, a nd one blind do ll. .... .. .... .. .. . 

Same as 47-A, w ith signa l a rran ge ment reversed. 
Same as 47-A, except with two s in g le blade 

signals .... .... .. . . ............ . . ..... . . 
Same as 47-A, with one double blade signal and 

one blind do ll ........ . ............... . . . 
Same as 47-D, with signal a rra nge ment reve rse d. 
Sam e as 47-A, exce pt with one s in g le and one 

doubl e blael e signa l . . .... . ... ........ . .. . 
Same as 47-F, with signa l a rrangem ent 

reversed .. . ..... . ........ . ... .. . ..... . . 
Same as 47-A, exce pt with two double blade 

signal s .... .. . . ... ... . ... . . ... . ........ . 
Stee l P ipe and Structural W ork Bracket Mast, 

w ith two sin g le blade s ignals .. . . . ... ... . 
Sam e as 47-1, with signa l arrangement reversed. 
Same as 47-1, w ith on e doubl e bl a de signal an d 

one blind doll .... ............ . .. . .. .... . 
Same as 47-K, with sig na l arran gement 

r eve rse el. .. .. . . .. . ..... . . . .... . . .. . .... . 
Same as 47-L, except w ith one single and one 

double blael e signal .. .. . ..... .......... . 
Same as 47-M, with signa l a rra ngement 

reversed . . . ... . . ... .. ............. . .... . 
Same as 47-1, exce pt with two double blade 

s igna ls ..... .. .. ..... . . . .............. . . 
Same as 47-0, with signal a rrangem ent re-

ve rsed ...... ...... . ... . .. . .. . . .. .. .. . .. . 
47-A to 47-H represent arrangement of 

bracket s igna ls for controll in g traffic in th e 
same elirection on para ll el and adjacent tracks. 

47-1 to 47-P represen t a rran ge ment of 
bracket signal s fo r controll in g tra ffic in oppo­
s ite elirect ions on pa ra llel a nel adjacent tracks. I 
47-1, 47-K, 47-M, and 47-0 r eprese nt arrange­
m ent fo r ri ghth and rtlnnin g; 47-J , 47-N and 
47-P fo r left-h and runnin g. 

A ll th e above refe r ences are for each s ignal 
com plete, inclueling bracket mast anel ladder, j 
anch or bo lts, m echani sm case, g lasses, bla eles 
and m ec han ism, but elo no t incluel e any r elays, I 
li ghtnin g a rt"esters, back li ght spectacles, num- I 
ber pl at es or lamp s, which ShOltlel be o rdered 
separate ly if r eq uir ed. . 

429 

List Price 

$ 635.00 
635.0u 

907.00 

756. 00 
756.00 

1,028.00 

1,028.00 

1,150.00 

907.00 
922.00 

756. 00 

756.00 

1,028.CO 

1,044.00 

1,150.00 

1,1 HG.OO 



430 THE HALL SIGNAL CO. 

Bracket Mast with Battery Case 



Order 

~~I 

THE H ALL SI GNAL CO. 

Section 47-C ontinued. 
The order should stat e th e character of 

each signal desired; specify whether h orne o r 
distant on one-arm typ es; whether two horne, 
two distant, o r one horne and o ne distant on 
two-arm types; should state any changes de­
sired from the standard design. Dimensions 
of mas t s and blades, co lo rs, numbers and sizes 
of glass di scs, a rc traversed by arm, design 
of blade g rip , type of lamp, etc., must be 
clearly stated wh en diffe ring from s tandard de­
sign . 

*U nless o therwi se specified, signals will be 
furnished as fo llows: 
Base to to p o f bracket . . .. . .. . . ..... . . . . 22" 0" 
T op of bracket to center of lowe r s ignal 

shaft . . ... ... .. .. . .... . . . .. . ...... . . 8' 3" 
Center of lower to center of upper shaft . 6' 0" 
Inside diameter of bracket m ast . . . . . . . .. 0' 8" 
Inside diamete r of lower section of pipe 

mast .. . . . ... . .... . .. . . . ... .. .. ..... 0' 5" 
Inside diam eter of upper section of pipe , " 

mast . .. . ............. . . . .. . .. .. . ... . 0 4 
S h BI d { Grip ... . .. .. " "" 7"x7" 

emap o re a es : Length . . . . . . .. .. 4' 0" 
Diam eter of Glass . . .. . . .. ....... . . . ... 8~" 

Colors of Glass { H.ome .. . ... ... .. . Red 
Distant . .. . . ... .. Green 

Glasses with each spectacle. . . . . . . . . . . . . 2 
Arc traversed by s ignal a rms . . . . . . . . . . . 60° 

Should three-position s ignals be required in 
place of single m echanism in any of the above 
one-a rm combina tions, the fact must be spec­
ifica lly stated in the order. F o r each three-posi­
ti on m echanism th at is substituted for a s ingl e 
mechanism, add $11 5.00. If substituted for a 
double m echanism, a dd $40.00 to th e above 
prices. 

All th e above a rrange m ents of bracket s igna ls 
may be furni shed with a ba tte ry and r elay case, 
built o f cas t iron and st eel, a t the base of the 
m ain mast, and if this case is wanted, the fac t 
must be speci fica lly sta t ed on the order. The I 

sum of $145.00 must be added to th e price of 
each a rrange ment of bracket sig nal wh en th e 
ba ttery case is desired. Either e lectric-motor 
or electro-gas m echani sm furni shed as desired. 

No founda ti ons a re included in th e above. 

ing 25', add $30.00 t o list price. . I 
*If height of mas t is ove r 22' and no t ex ceed-

431 

List P l' iee 



43 :! THE H .\LL SI GNAL CO. 

47. f'>O--"';':;';;;: 

..... --- 47. 28 

~47. 23 

~-4 7.30 

Bracket Mast Only 47.H 



• Order 
No. 

THE HALL SI GNAL CO. 

BRACKET MASTS. 

Section 47. 

47.14 Bracket ?ltlast, including an chor bolts and lad­

ders; cross-trees aild braces, not including 

47.23 

47.25 

47.26 

47.28 

47.32 

47.33 

doll s 

Anchor Bolt a nd N ut for bracket mast, each .. 

Hand-hole Plate .. . . . ...... . ....... . ..... . . . 

Clamp Screw, each . . .. . .... .. ........ . .... . 

Section 8" Pipe for main mast, 22' long . .. .. . 

Trunking Suj)port . ....... .. ...... . ... . ... . . 

10x6x18" Pl'a tform Plank, each ..... ..... ... . 

433 

List Price 

$245.00 

1.67 

.78 

.40 

56.00 

.34 

.34 

47.46 Ladder P lank Suppo rt ....... ..... . ....... . . 2.23 

47.55 I1hx6"x2' 6" Platform 'P lank, each .. . ........ .45 

47.60 Ladder complete fo r st andard bracket mast .. , 33.34 

47.93 Bracke t Mast Base 44.45 

O rder by Name and Number. 



434 THE HALL SIGNAL CO. 

4 7.71 

Dolls for Bridges and Bracket Masts 



T H J:. H ALL S l GNAL CO. 

Orcl~r I 
~o. 

BRACKET MAST DOLLS. 

Seetion 47-Continu ed. 

47.13 Bracke t Mas t Doll com plet e, w ith mechani sm 

case and fi ttin gs fo r t wo-a r m automatie 

I signa l- no mechani sm .. .. .. . . .......... . 

47.20 Bracket Mast Doll compl ete, w ith mechanism 

case and fi ttin gs fo r one-a rm automa ti e sig -

nal-no m eehani sm . ........ . .. . . . .. . . . 

47.34 M echani sm Case compl et e fo r bracket mas t 

signals .... . .... . . .... . . . ..... . .. . . . ... . 

47.37 M eeh ani sm Case Doo r ... .. .. . .... . . . . .. . . . . 

47.41 Mast Suppo rt fo r 5" pipe mas t . ...... . ... . .. . 

47.44 Rubber Tubin g, 10 fee t long ...... . .. . ...... . 

47.47 M ast Support for 4" pipe .: . . .... . .. . .... . . . 

47.70 Seeti on 5" Stee l P ip e fo r two-a rm automatie 

semaph or e, per foot .................... . 

47.71 Seetion 4" Steel Pipe fo r two-a rm automatie 

semaphore, per foot . ... . . . . . .. .. .... . . . . 

47.72 Signa l Rod eompl et e fo r one-a rm bracket mas t 

do ll .......... . ......... . .. .... .. ...... . 

47.73 Signa l R od eompl et e fo r t wo-arm bracket 

m as t do ll .. . .............. . ... . . .. . . . .. . 

47.76 L add er com plet e fo r one-a rm bracket mas t doll 

47.77 L add er eom plet e fo r t wo-a rm bracket mas t 

do ll ............................ . . . 

F o r bl ade g ri ps see page 438. 

Fo r g la sses see page 458 . 

No lamps included in above. 

O r de r by Na m e amI ~umbc r. 

435 

List P l'ice 

$179.00 

130.00 

73.50 

15.20 

11.00 

2.00 

10.00 

2.00 

1.54 

11. 50 

12. 50 

13.34 

17.77 



436 THE HALL SIGNA L CO. 

47./ 

Battery Case for Bracket Mast. 47.l20 



Order 
No. 

TH E HALL SIGNAL CO. 437 

BATTERY CASE FOR BRACKET MAST. List P rice 

Seetion 47. 

47.120 Battery case comple te, as shown ..... . . . ... . . . $160.00 

Order by Name and N umber. 



438 THE HALL SIGNAL CO. 

4~ .2~4 

44.4~ 

45.64 45.67 

4 :'.241 45.67 

V arious Types of Blade Grips 



THE H ALL SI GNAL CO. 439 

BLADE GRIPS AND BACK LIGHT SPECTACLE. 

No glass included in this list. List P l"ice 

See page 458. 

45.60 60 0 Continuous li ght spectacl e only ........ . $ 5.15 

45.60A As above, with r irn s, bolts, etc ............. . 7.70 

45.64 Back light spectac1 e only fo r 45.60 .. . .... . . 1.25 

45.64A As above, cornplete with rirns, bolt s, etc ... . 1.60 

45.108 Blade g rip only, N ew York Centra l pattern 10.00 

45.108A As above, with rirns cornplete ........... .. . 11.50 

45.161 Blade grip only 60 0 for 8% glass ........ . . . . 5.15 

45.161A As above, cornplete with rirns, et<; ... . .. . ... . 7.70 

45.152 90 0 Universal blade grip only ... .. .. .. : ..... . 10.50 

45.152A I As above, cornplete wit h rirns, ~tc . .. . . . .... . 12.00 

45.232 I 60 0 bl ade grip only, C. & N. W ., style (takes 

6:v,i glass) .. . ...... . . . .. . . ... ...... .. . . 6.00 

45.232A As above, cornplete with rirn s, etc . .. . ..... . 8.00 

45.234 I Back light spectac1e cornp lete for 45 .232 .. . . 2.00 

45.244 90 0 Blade grip on ly B. & 0 ., style ......... . 12.00 

45.244A As above, with rirn s, bolts, etc . .. ... . .. . . . . 13.50 

Other styl es furni shed if desired. 

SIGNAL BLADES. 

Standard Si gnal bl ades ................... . 2.55 

Order by Name and Nurnber . 



440 

_30 . .:> . .:>-"1". 

THE I-I.\ LL ~ JGN .\L CO. 

29.104 
29.1 01 

29.106 
29.132 

=~Z9. 123 

0.09 

Electric Slot. 29.JOO 



Order 
No. 

29.100 

29.124 

29.101 

29.102 
29.103 

29.104 

29.105 

29.106 
29.107 
29.108 

29.110 
29.111 
29.112 

29.116 
29.11 7 

29.118 
29.119 

29.121 
29.122 
29.123 
29.132 
29.133 
29.134 
29.159 
29.160 
29.161 
29.162 
29.166 
29.167 
29.168 
29.1 73 . 
19.209 
20.09 
36.32 
36.33 

.60.05 

THE I-l ALL SI GNAL CO. 

ELECTRO-MECHANICAL SLOTS. 

Section 29. 

S ing le e lectro- l11 ec hanical s lot cOl11pl et e fo r 
one blade . ... . .. . .. ..... . . .. . ......... . . 

D ouble electro-l11 echanica l s lot complete fo r 
two blades ..... . . . ..... .. .............. . 

Ca se with binding posts 20.09, bus hin gs 29.123 
and washers 29 .173 . . .. ...... ........ . .. . 

Cover with gasket 29.120 .... . ..... ... ..... . . 
Weather plate with three 14x24-% " tilli st er 

hea d , brass sc rews . . . ................... . 
Magnet with two 14 -24x1 ~ filIister head brass 

screws a ncJ two ~" brass washers ...... . . 
Magnet stand with two 14x24-% " filIi s t er head 

brass sc re ws, two bus hin gs, fibre strip . .. . 
A rl11 ature ..... .... .... . ... ........ . .... . .. . 
Armature leve r ........... . .. ... . . . . 
Stuel fo r armature lever with wa sher anel 

3/16x1~" cotte r pin . .. ... .. . . .. . .. ... .. . 
Latch .... . .................... . . .. . . ...... . 
Latch support with two 14x14 brass pins ..... . 
GuicJe ba r with o ne 5/ 16-18xl 1/ 16 fl a t heael 

brass screw a nel o ne 5/ 16-18x % " Rat hea d 
brass sc rew ...... . . ......... ... . . .. .... . 

Cylind er ro el w ith o ne No. 5 2" taper pin .... . 
One-anel-one-quarte r inch (11,4") brass tubin g 

with two 14 " x1 11/32" riv et s ............. . 

~~l~;r~:si·ti~·. ~~:~. ·8i~·2~.7 i ]·6. ·~.I~ i·~·~~ ~·. I~ ~~~I·. b'~; ~S I 
Insul a tio n bushings ... .. ... .. . . . . . .... ..... ' 
In su lation bushings ... ....... . ............ ' j' 
H inge pin .... ... . ...................... . . . 
Spec ial scre w with nut, wash er a nel co tter pin 
Insu lat ion bushin g . .... .. . . ... . .......... . . 
Tn sul atio n wash er .. . ..... . . . ..... . ...... . . . j 
Dash pot cOl11plete ..... . . ... . . .......... . . . 
Eye bolt ..... · .... ·. ·· · · .... ·· · · ·· . .. · .. ·.·1 
Pin fo r eye bolt . . .... .. ... ... . .. .. ........ . 
Thul11b nut . . .. .. . . . . . .. . ... . ............. . 
Roll er pin with cotters . . .. .... ... . ... .. . .. . . 
I nsul ati on bus hin g ....... . ........ . . ........ I 
Insulatio n st r ip ....... .. . ... . . .. ..... . .... . . 
M ican it e washers . ............ . .. . .. .. ..... . 
Roll er . . . . . . . .. . ........ .. . . .. ..... . .. .. ... 1 

BincJing post complete ........... . .. .. ... . . . 
Screw jaw . .. . . .. .. ....... .. . . ........ ..... . 
%" Turneel pin fo r sc rew jaw . .. .......... . 
Hasp with three 3/ 16 x % st ove bo lts and nut s 

441 

List Price 

$88.00 

150.00 

16.00 
4.00 

.60 

15.75 

1.30 
1.55 
3.00 

.75 
1.76 
1.60 

.80 
2.00 

3.50 
2. 00 

1.00 
.10 
.10 
.10 
.25 
.10 
.05 

19.00 
.30 
.03 
.28 
.28 
.08 
.12 
.03 
.12 
.45 

1.20 
.20 
.15 
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Standard Disc Signal. 
42.20 

C. & N. W. Distant Signal 
42.2J 



Order 
~o. 

THE HALL SIGNAL CO. 

THE "HALL" DISC SIGNAL. 

Section 42. 

~2.20 Disc signal complete as shown, with 20 foot 

iron post with white as "c1ear" indication . . 

42.21 As above, using a color for c1ear .. . ..... . .... . 

443 

List Price 

$312.00 

325.00 

If "Hold-c1ear" attachments are wanted, add.. 30.00 

For signal instruments, see page 447. 

Order by Name and Numhcr. 



444 THE I-I.\LL SIGNAL CO. 

Disc Signal Instrument, C. & N. W. Style 

6.50 



THE HALL SIGNAL CO. 445 

SET C. & N. W. ATTACHMENTS FOR NEW STYLE 
O,.d~,. 
~o. SIGNAL INSTRUMENT. 

6.06 A luminu: ' \ Arm, with screws and nuts fo r glass 

disc . ........... . ........ . 

6.08 Counte rv eigh t .. 

6.09 Green G1ass Disc 

6.12 Balance Rod , with three nuts 

6.13 Brass PI; te , cOl1lp let e, with SC i' ews alld nuts .. 

6.14 A lul1linul.l1 Clamp for balance rod 

6.21 Aluminum Counterweight Arm .. 

6.36 Set of Attachments, complete .......... . . ... . 

6.50 C. & N. \V. Signal Instrument, cOl1lplete ... " ; . 

List Pl'ice 

$ 1.77 

.26 

il. OO 

.1.34 

1.67 

.77 

.34 

9.15 

140.00 

LISTS OF PARTS FOR ONE SET HOLD CLEAR ATTACH­

MENTS FOR STYLE B SIGNAL. 

6.08 

6.18 

Counterweight ................. . . ...... . 

Hold Clear Magnet, complete 

.26 

15.00 

6.19 Large Nut for adjusting Hold Clear magnets... .23 

6.20 Hold Clear Magnet Bracket, with screws . .. . . . 3.34 

6.21 Disc Counterweight Arm ..... .. . . . . . .. . . ..... .34 

6.24 Hold Clear Arma ture, with screws.. . . . . . . . . . . .67 

6.26 Special Screws, with tapp ed heads. . . . . . . . . . . . . .23 

6.27 Brass Arm, complete with bearing screw and nut 

• and screws ........... . ........ .. .. ..... . 1.12 

6.35 End Circuit Close, cOl1lplete . .. . ..... ... . . .. . 6.77 

6.70 COl1lplete Set H old Clear Attachl1len t.. .. . 30.00 

Order by Na m e and N umber. 



446 THE HALL SI GNAL CO. 
------- ------------- -----

Disc Signal Instrument, Style B 

6.00 



THE HALL SIGNAL CO. 447 

Ol'del' 
No. 

THE HALL DISC SIGNAL INSTRUMENIf. 
List Pl'ice 

6.00 Style " E" sig na l in strum ent complete, as shown 

o n page 446 . . .... ............ .. .. .. ...... . 

6.50 Style "E" s ig na l in strum ent compl et e with C. & 

N . W., a ttachm ent, as shown o n page 444 ... 

If "Hold-clear" attachment No . 6.70 is wanted o n 

either of the a bove, add . . .. .. .......... . . 

Order by Name alld N umher. 

$120.00 

140.00 

30.00 



448 

:.
i.fl I 

6.06 

THE HALL SIGNAL CO. 

• $ t 
6.32 6.34 6.33 

6.23~ 

6.22 1; 

t :c:. ===&I"~o' 

/~ 
~ 
i ; 

o I2llJ 
6.19 

~ 
~
' G')O ' I ._ (J) 

j ()) 

~ l8Dl1 
~ j 

6.24 

6.12 

i 
~6.28 

!.6.~~ . . 

. ~ 
i!i 

6.08 

~~ 
6.2UI ~ ~ :' 

6.21 ~r 
6.14 

Disc Signal Instrument, Style B 



Order 
Xo. 

6.00 
6.50 

6.60 
6.75 
6.D1 
6.02 
6.03 
6.04 
6.05 
6.06 
6.07 
6.08 
6.09 

6.10 
6.11 
6.15 
6.16 
6.22 
6.23 
6.25 
6.28 
6.29 
6.30 
6.31 
6.32 
6.33 
6.34 

THE HALL SIGNAL CO. 

DISC SIGNALS. 

Section 6. Style B 

Style B signal in stru me nt as shown on page 446. 
Style B signal in strum ent with C. & N. W. a t-

tachm ent; page 444 ............ .... .. . ... . . 
I Style B s ignal in strument w ith hold cJ ea r coils 

Style B, C. & N. W . styl e with ho ld cJear co ils 
Frame with pivot screws . .. . ......... . . ..... . 
Pole piece with screws . . .... . ........ . ... . .. . 
Magnets complete (sta te resistance) .... ... .. . 
Armature with shaft . ..... .... . . .... . .. . . . .. 
Latch complete with screws .. .. . .. .. .. ...... . 
A lu minum a rm with sc rews . .... . . ....... . . . . 
Compositi on cJamps with screws......... . .. . 
Counterweight, assorted sizes, each ........ . . . 
Glass di sc complete with 'rims, r ed, $3.34 green 

and yellow ... .. . .. . ................. ... . . 
Clo th di sc complete, state colo r .... . ....... . . . 
Case clam p .. .. ..... . .. .. ......... . ........ . 
Binding post with sc rews, each ..... . .. .. . ... . . 
Clamp screws with nut. . . . .. . ............... . 
Smal1 bushing ..... . ... . . . ........ .. . . . .. .. . 
Large bushing ..... . ... . . . . . . . ... . .... . . . ... . 
End circuit cJoser ... . .. . ....... .. ... . ..... .. . . 
Brass bearin g screw with bon e point ...... . .. . 
Cam for shaft circu it closer ... . ........ .. .. .. . 
Spring with block and post for ci rcuit closer .. . 
Anvil wi th block and post for circuit closer ... . 
P lun ge r ............. ......... . ......... . ... . 
Plunge r sprin g . . . . . . . . . . . . . . . . . . . . . . . ... . . 
Plunger sc rew ...... .. . . . . .... . ........ . .... . 

Order by Name and Number. 

449 

List Price 

$120.00 

140.00 
140.00 
160.00 
26.6fj 

5.55 
17.77 
17.77 

2.23 
1.77 

.67 

.26 

3.00 
2.23 
1.12 

.45 

.23 

.12 

.12 
6.50 

.34 
1.12 
3.34 
1.66 

.34 

.05 

.07 
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THE HALL SI GNAL CO. 451 

DISC SIGNALS COMPLETE WITH IRON MASTS. 

Uraer I 
No. 

41-A I 

41-B 

41-C 

.41-D 

Section 41. 

Style A Single Disc Signal complete with iron 
mast, and including s ignal instrument, sig­
nal case, bracket and platform, anchor 
bolts and ladders.. . . . . . .. . . .. . .... .... . . 

Style A D oubl e Disc Signal complete with iron 
mast, and includin g signal instruments, I 
signal cases, bracket s and platforms, an-
chor bolts and la dders . . . . . ..... . .. .... . 

Style B Single Disc Signal complete with iron 
mast, and includin g signal instrument, sig­
nal case, bracket and platfo rm, ladders, etc. 

Style B Double Disc Sig nal complete with iron 
mast, anel inclueling s igna l in strum ents, 
signal cases, brackets anel platform s, lad-
elers, etc.......... ....... . .. . .. .. . . . . 

If lamps are elesireel ael el $6.66 to list price for 
each lamp .. .. ..... ... .............. .. . 

41-A and 41-B rep resent a rrangem ents of 
iron masts t o be supporte eI by anch or bolts, 
embedeleel in concrete. 41-C anel 41-D represent 
arrangements of iron masts with pipe exten­
eling 6 feet in g rounel , anel which elo n ot require 
concrete founela ti ons. 

The o reler shoulel sta te the character of each I 
signal desired ; spec ify r es istance of magn ets on 
signal in strum en t; wh eth er r ed o r green disc 
on signal disc mas t s, and two red, two green, I 
or one r ed and one g reen disc on double disc 
masts. Sh ould a lso s ta te any changes de sired 
from the stan dard design . Unless otherwise 
specifi ed, signals wi ll be furnished as fo lI ows: 
Base to cente r of lowe r disc, 41-A and 41-B; 

17' 4" ... . ........ . ......... ........... . 
Center of lower to cen ter of upper di sc, 41-B 

and 41-D 6' 0" . ..... .. . . .... ... .. ....... . 

Base4~_fDn~~s,t :'~. ~~I.l~~I" .~~ .1~~~ ~ ~i~~: .~1.-.~ .~ I~~ I 
Inside diam eter of lower section of pipe mast 

0' 5" . .. .. . ...... ... . ... . . .. ........ .. . . 
Inside diameter of upp er section of pipe mast 

0' 4" 
If batter~' 'c'a's~' . <ii .42 . ; ~ . '\~~I~t~ci . ';cid . 't~' . ii'st I 

price, $65.00 ......... .. ........ .. . . . . . .. . . . 
No Founela ti ons incll1e1eel in any of th e above. 

O rder by Na m e and N umber. '1 
---'-----

List Price 

$309.00 

534.00 

309.00 

534.00 



41.22 ~ 
." 

41.~2 

~40.0~ 41.22 .J' 
41.22 

41.:'1 41.22 

41.32 ~ 40.03 

41 . ~4 -L 
41.32 

40.03 4 132 
40.0~ 41. 31 

4 1.31 41.~1 
..., 
::I: 

41.1:5 M 
41.:'3 ::I: ,. 

-I 
:> 

41.34 t'" 
41.1:5 t'" 

4126 • 41 .~3 cn 
41.15 41.1 7 H 

41.26 41.1:5 Cl 
41.17 Z 

:> 
t'" 
(") 

() 

41.24 
41.24 41.41 41.41 

4506 45.08 

4 1.09 
45.09 

41.10 
4.509 

41.23. 4140 41.19 4 1.40 

Iron Masts for Disc Signals 



Order 
Xo. 

41.09 

41.10 

41.15 

41.17 
41.19

1 

41.22 
41.23 

41.24 
41.26 

41.31 
41.32 
41.33 
41.34 
40.03 

41.40 
41.41 
41.42 
45.08 

THE HALL SIGN .\ L CO. 

IRON MAST FOR DISC SIGNAL. 

Section 4l. 

Style A Iro n Mast fo r one di sc sig nal including 
bracket and p latform, anch o r bo lts and lad­
der but not includiug signal in strument 
or sig nal case .. . ... . .. . ........ . 

St.yl e A Iro n Mast fo r two di sc sig na ls inc1ud­
ing bracket s :l nd platfo r m s. ancho r bolts 
and ladders but not including signal in-
strumen ts or sig na l cases ... ... ......... . 

Ladder fo r cli sc s ig na l m as t ( Sta te length) per 
fu~ . ... . . . . ..... .... . ...... . . ........ . 

Swedge d Pipe fo r s ty le B m as t . . ...... . ... . 
Style B Iro n Mast fo r two cl isc sig nal s com­

pl ete, incluclill g brack et s platfo rms, alld 
lacld ers but Il o t ill cludin g s ign a l in stru- r 
ments o r s ig na l cases ...... . . . .... . .... . . 

Pinnacle with %x6" Bo lt a nd nut. . . .. . 
Style B Iron Mas t co mpl ete for o ll e clisc si g ­

nal including bracket a nd pl atfo rm , but 
no t si g na l in strum ents o r sig na l case .... . 

Base Cas ting fo r sty le A s ig na l ma st. ..... . . . 
Section 4" ancl 5" Swe dge el p ipe for style A 

mas t ................ . .. .. . .. . .... . .. .. . 
Disc Sig nal Bracket fo r 4" pipe m a st . . ... . . . 
V-B olt F as tener com pl et e fo r 4" pipe m as t . . 
Di sc Sig nal Bra cket fo r 5" pipe mast ......... . 
V-Bolt F as tener co mpl et e fo r 5" pipe ma st .. 
Bracket Platfo rm w ith four Y, x2Y," bolts a llel 

nuts . . .. ..... .... . .. . .. . ........... .. . . 
Base fo r style B mast ..... .. ...... . .. .. .. . 
Coll ar fo r style B mast ............. . .. .. ... . 
Battery ca se fo r cli sc Sig nal Mast. . ... .. . . . 
Anchor bolts each .. ..... . .... . ... . . . . . 

Order by N ame and Number. 

453 

List Price 

$131.00 

155.00 

.51 
58.00 

155.00 
4.00 

131.00 
30.00 

51.00 
14.00 

1.00 
14.23 

.45 

10.00 
14.00 

4.00 
81.00 
3.00 
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41 A oß 

Bracket Masts with Fittings for Disc Signals 



THE HALL SIGNAL CO. 455 

BRACKET MASTS WITH FITTINGS FOR DISC SIGNALS. 

Ordel" 
~o. 

Section 41. 

41-AA Stee l Pipe and Structural W ork Bracket Mast 
with fittings for one single disc doll and 
one blind doll ..... . ... . .. .. . .. . . .... . . 

41-AB Stee l Pipe and struc tural Work Bracket Mast 
with fittings for two single disc dolls .... 

41.AC Steel Pipe and Structural Work Bracket Mast 
with fittings fo r one double disc doll and 

41-AD I Ste~IPi~l~n~1~oJir~'c't~1~~i \V~~k Br';~k~t M~~t ; 
dist~ ~~Hn~.s. ~~~ . ~~~. ~o~.~l~. ~ ~1~. o.n.e . . s~~~~~ I 

41-AE I Steel Pipe and Structura l Fork Bracket Mast 
with fittings for two double disc doll s . .. . 

I If lamps are desired add 6.66 for each one 
wanted. 
The above arrangements include masts and 

I fittings complete including signal in struments, 
signal cases, bracket s and pla t fo rms, anchor 
bolts and la dders, no lamps. 

The order should state the character of I 
each signal desired : specify whether horne o r I 

distant on single disc typ e; whether two horne, 
two distant, o r on e h ome and one distant on 
doubl e di sc typ es ; should state any changes 
from standard design. 

Unless oth erwise specifi ed, signal s wi ll be 
furnished as folIows: 
Base to top of bracket 22' 0" ............... . 
Top of bracket to cent er of lower disc 6' 0" . . 
Center of lowe r to center of upper disc 6' 0" .. 
Inside diameter of brack et mast 0' 8" . . ..... . 
In side diam eter of lowe r section of doubl e disc 

I 
. 0" " 

Insiä~P~i~~:tte r of upp'e'r' ~~~t i '~l~ '~i d~'~bl'e ~ii ~ ~ 
pipe mast 0' 4" . . . ....... ........... . .. . 
A 11 th e above arrangem ents of bracke t 

signals may be furni sh ed with a battery and re- I 

I
lay case, built of cast iron and steel at the base 
of th e main mast, and if this case is wanted, the I 
fact must be specifica lly stated on th e order. 
The sum $145.00 mu st be added to th e price 
of each arrangement of brack et s ignal when 
th e battery case is des ired .. . .... ...... . .. . . 

No foundations includ ed in the above. 

O rd er by Name and N umb er. 

List Price 

$538.00 

799.00 

799.00 

1,000.00 

1,250.00 
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1.22 

1.2.1 

~ 1 .30 

"11."20 

1.22 

41.13 41.38 

Bracket Mast Dolls for Disc Signals 
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Ül'del' r RACKET MAST DOLLS FOR DISC SIGNALS. . 
No ' LIst Pl'lCe 

--'- Section 41. t 

41.12 Bli nd D oll compl ete . .. . ............. I $16.10 

41.20 I Bas~l~~: sil~ g~ e .~ ~ 1 1 ~i.t ~l. ~~~.r .~.~~" . . BO~~s .~n~l 6.00 

41.21 Sectio n 4" Steel P ipe for blind doll 7' long . . . . . 6.00 

41.22 Pinnacle with )/,x6" Bolt and nut,.. . . . . . . . . 4.00 

41.25 Base fo r double di sc doll with four %,x2" bolts 
and nut s ... . ... . .... . .. . .. . . . . .. . . .... .... . 8.1. 2 

41.27 Section 4" and 5" Swedged P ipe for double disc 
do lJ ] 2' 9)/, " long ... . .. . . . . . .......... .. 22.00 

41.28 Section 4" Pipe for s in gle disc doll 7' 8" long. 9.00 

41.30 Wire P lug . ..................... .. . ....... . . .16 

41.31 Disc Signal Bracket fo r 4" pipe mast...... 14.00 

41.32 U-Bolt Fastener compl ete fo r 4" pipe mast.. . 1.00 

41.33 D isc Signal Bracket fo r 5" pipe m ast.. . . . . . . 14.23 

41.34 U-Bolt Fastener for 5" pipe mast.. .. .. .. . ... .45 

47.76 Ladder complete for single di sc do lJ . . ....... 9.00 

47.77 Ladder complete for double disc doll.. .. .... 10.00 

40.03 Bracket P la tform with four )/,x2" bolts and 
nuts .. . . . . . . . . . . . . . .. . ..... .. . . ... . . . . . 10.00 

41.13 Bracket Mast D oll com plete fo r two disc s ig­
nals includ ing brackets and platform s but 
no t signa l instruments, s ignal ca ses or 
lamps .. ......... . . ........ . .......... . 

41.38 Bracket Mast D o ll complete fo r one disc sig­
nal including bracket and platfo rm, but 

100.00 

not signal in strum ent signal case o r lamp. 70.00 

Order by Name and N umb er. 
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MOULDED SEMAPHORE RONDELLS. 

When sent out these g lasses have lamp wick-

ing fastened around th e edges, making it unneces-

sary to use putty or other substance when 

putting them in rims. 

Size Red Green Yellow Blue 

3" .54 .27 .27 .27 

3%" .65 .31 .31 .31 

3%" .65 .31 .31 .31 

4" .65 .35 .35 .35 

414" .72 .38 .38 .38 

4%" .76 .40 .40 .40 

5" .80 .50 .50 .50 

5%" .80 .50 .50 .50 

6" 1.34 .50 .50 .50 

6 % " 1.34 .72 .72 .72 

60 " 1.34 .72 .72 .72 

6:)4" 1.60 .88 .88 .88 

7" 1.60 .88 .88 .88 

7%" 1.83 1.15 1.1 5 1.15 

8%" 2.00 1.50 1.50 1.50 

8%" 2.40 1.70 1.70 1.70 

Order by Color and Size. 
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Switch and Tower Indicators 



460 THE HALL SI GNAL CO. 

Disc Indicator, assembled 

7.00 



Ordel' 
No. 

THE HALL SIGNA L CO. 

INDICATOR COMPLETE, DISC STYLE. 

7.00 Disc indicator complete as show n, (State r e-

sistan ce r eql1ired ) . ........... . ......... . 

F o r detail s o f in strum ents, see page 465 . .. . . . 

F o r P a rts of Indica to r Box, see page 479 ..... . 

Order by Na me and N l1mber. 

I 
I , 

461 

List Price 

$27.00 
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Semaphore Indicator, assembled 

7.40 



Ol'del' 
No. 

THE H .\LL ~ IGNAL CO. 

INDICATOR COMPLETE, SEMAPHORE 

STYLE. 

7.40 Semaphore indicator complete as sho wn, (Sta te 

resista llCe r equired) . . .. . ........ . .... . . 

For deta ils see page 465 ........ . .. . . . .. ... . 

Orde r by Name and N umber. 

463 

List Pl'i ce 

$27.00 
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70Z 701 

7.36 7.06 

7.05 lllO 7.37 7.19 7.38 - - .. .. --c::I 

708 7.03 7.04- 7.8~ 

hd t t ~ 

7.09 7.07 

~'-'=-'-= - ---

Parts of Indicator 



Order 
No. 

7.01 

THE HALL SIGNAL CO. 

PARTS OF INDICATOR INSTRUMENTS. 

Section 7. 

Frame, assembled (state wheth er for disc o r 

semaphore) ... . ............ . .. ... . .. . . . 

465' 

List Price 

$12.00 

7.02 Magnets, complete (state resistance) up to 100 

7.03 

7.04 

7.05 

7.06 

7.07 

7.08 

7.09 

7.19 

7.20 

7.33 

7.34 

7.35 

ohms...... . . . ...... . . .... . ..... . .... .. 10.00 

Disc c1amp, complete ......... . ...... . . .... . 

Balance Rod, compl ete with counterweight ... . 

Balance W eight only .. . ... . .. .. ........ . .. . 

Cloth Disc ........... . ... ....... . .. .... . . 

Frame only, for disc or semaphore indicato r . . 

Indicator Brace .. . .. . ..... . .. . ...... " ..... . 

Armature complete, fo r disc indicato r .... ... . 

Pivot Screw for disc indicator 

I Armature Spring .... . . ..... . . 

Armature complete, for semaphore indicator . . 

Mast complete, with escutcheon pins ... ... .. . 

Blade ..... . .... .... ...... . ..... .. . ........ . 

.20 

.60 

.20 

1.05 

2.60 

.73 

6.00 

.20 

.10 

4.51 

.69 

.60 

7.36 Cover complete, with two 1,4"xS/32 Rat head 

7.37 

7.38 

screws ....... .. ..... .. .... .. . . ......... . . .92 

Shaft Bearing fo r semaphore indicato r .... . . . . 

Adjustable Stop fo r sem aphore indica to r ... .. . 

Order by Name and Number. 

.60 

.60 

- --- --- - ------------ - - --



466 T H E HALL SIGNAL CO. 

Tower Indicator and Bell. 7A! 



Order 
No. 

THE H l\ LL SIGNAL CO. 

INDICATOR COMPLETE WITH CASE 

FOR SIGNAL TOWERS. 

7.41 Tower indi cator anel bell as shown, with one 

circu it (state re sistance o f ma gnets and 

number of circuits wanted) . ... .. . ...... . 

F o r eac h add itional circuit over and above one 

add .. .. ..... ..... . .. . 

For detail s see page 469. 

If Bell is omitted deduct $3.00. 

Order by Name alld Number. 

467 

List Price 

$36.00 

2.00 



468 THE HALL SI GN AL CO. 

756 761 7.55 7.5 8 , \I 

7.85 
2.009 0 

f 20.07 - 7.51 
7.53 

'ft 

7.54 7.84 
0 

7.44 

f 7.69 
7.62 30.52 

7.46 J (~ - 7.60 
<> 

7.4 8 7.4 3 

l [ 20.19 7.64 ~5 7.56 
0 

. 
7. 6 7 20.11 20.18 20.79 20.78 7.37 

I ~ ~ 
0 

7.102 
7.1 01 

~ • 2 0.12 7.59 20.81 

1 <Al 
7.83 7.50 7.63 I 

Parts of Tower Indicator. 7.4t 



TEE H ALL SIGNAL CO. 
, 

Order 
Xo. I TOWER INDICATOR AND BELL NO. 7.41 

7.41 

7.37 
7.42 
7.43 
7.44 
7.46 
7.48 
7.50 
7.51 
7.53 
7.54 
7.55 
7.56 
7.57 
7.58 
7.59 
7.60 
7.61 
7.62 
7.63 
7.64 
7.65 
7.66 
7.67 
7.69 
7.83 
7.84 
7.85 
7.101 
7.102 
20.07 
20.09 
20.11 
20.12 
20.18 
20.19 
20.78 
20.79 
20.81 
30.52 

Tower indicator and bell complete, no con­
tacts, l state resista l1Ce of magnets, and 
mlmber and kind of contacts). With one 
contact . . . ... ........ . .. . .. . ......... . 

For each add itiona l circuit add $2.00 to 
list price .......... . . . ..... . .... ....... . 

, Shaft bearing ......... . . . . . . ............ . . . 
I Armature leve l and clapper complete ... . . .. . . . 

Magnet stand with screws... . .... . .. . . . .. . . 
Pivot stand with screws ....... ... ...... .. . . 
Armature with screws ................ .. ... . 
Blade shaft with nut and jaw .... . .......... . 

I Bar for spring base ..... ... ...... . ... . .. . . .. . 
Glass .................................... . . . 
Binding post insulation .. .. . ................ . 
Insulation washer for binding post .......... . 
Insulation bushing for wires . .. ............. . 
Base with wood screws . .............. ... ... . 
Cover .... . ..... . .......... . ....... .. .... . . . . 
Shield with screws .. . . . ....... .. .. .. . .. . ... . 
Spring bar support with screws . .... . ... . . .. . . 
Adj ustment screw with nut ... . . . . . . . . . . . . . .. , 
Latch spring with screws ..... . . .. ... . ... . .. . 
Be ll support with screws .. . .. . . .... ... ...... . 
Gu ide . ..... .... .... ...... .. .. . ' . . . ....... . . . 
Pin for jaw .. .. ......... . .......... . ....... . 
Adjustment screw for jaw ............. . .... . 
Adjustment . ...... .. . .... ..... . ..... .. . .... . 
Mast support with screws ....... . .......... . 
Magnets complete, state resistance .. . ........ . 
Pivot stand sc rew with nuts, washers and screw 
Finger connecting strip ... . .. . .... .. .. ..... . 
InsulatiQn washer for pivot stand ....... . . . .. . 
Blade .... . ..... . ................... . . ...... . 
Mast complete ..... . . . . .......... . .. ... .... . 
Pivot screw w ith nuts . .. ..... .. ...... . .. . .. . 
Bindin g post complete . . .. .. ....... ... .. . ... . 
Front finger complete . . . .. . .. ... . . .. ..... .. . 
A rmatu re in sulation ..... . . . ... ........ . .. .. . 
Back finger complete .... . . . . .. . ....... . .... . 
Spl it nut . .. . .. . ... ... ..... . . .. ... . . ..... .. . . 
F ron t contact spring ......... . ......... .. .. . 
Back contact spring . .. . . ........ . . .... ..... . 
Spril,g ~ase with screws ..................... . 
Gong 4 ..... . .... . .... .. ....... . .. . .... . . . . 

Order by l\ame and Number. 

469 

Li8t Prioe 

36.00 

.60 
1.15 
2.00 
1.00 
1.00 

.80 

.05 

.35 

.05 

.05 

.10 
2.00 
5.00 
1.20 

.80 
. . 10 

.48 

.40 

.12 

.20 

.10 

.10 

.75 
10.00 

.10 

.05 

.05 

.67 

.6!l 

.18 
.45 

1.80 
.23 

1.80 
.02 

1.80 
l.80 

.18 

.25 
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tS -~ 
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El 
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$00 
o -..s 
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...... 
..s:J 
u -.~ 

CI) 



THE HALL SI GNAL CO. 471 

O~~~r I SWITCH INDICATOR COMPLETE WITJ List Price 

IRON BOX FOR IRON POST. 

7.70 Switch indicato r complete with iron box (s ta te 

r esis tance of magnets) .... . . .. ... . . . . .. . $40.00 

For detail of parts see Page 473. 

Order by Name and Number. 



4 72 THE HALL SI GNAL CO. 

7.80 7. 112 7.94 
7.75 

tl 8 

7.89 7.111 

1J U 
7. 108 

7.8.2- 7.5'1 
0 7.74 

7.73 • { 20.09 

7.78 7.37 t 7.60 20.07 

~ • t ~ 

7.79 

7. 102 I 776 

~ 
7. 101 7.48 

1 7.64 t 
7.71 7.93 772 

Parts of Switch Indicator. 7.70 



Order 
No. 

7.37 

7.48 

7.54 

7.60 

7.64 

7.69 

7.71 

7.72 

7.73 

7.74 

7.75 

7.76 

7.78 

7.79 

7.80 

7.82 

7.89 

7.93 

7.94 

7.101 

7.102 

7.108 

7.111 

7.112 

20.07 

20.09 

TH E H ALL SIGN AL CO. 473 

List Price 
SWITCH INDICATOR WITH IRON BOX I ___ _ 

NO. 7.70. 

Section 7. 

Sh aft bearing 

Blade sh aft comp le t e with nut and jaw ..... . . . 

In sulati o n wa sh e r fo r binding pos t . ......... . 

Adjustm ent screw with nuts ........ . .. . . ... . . 

Split pin . .. . .. . ....................... . . . .. . 

Magn e t s co mpl et e (s tate r es is t a nce), up to 100 
o hm. 

Cover .... . ... . . . .. .. .. ......... . . . .. . .. .. . . 

Base . . .. .. . . . . ...... . ..... . ............... . 

M agn et s t a nd with scre w s .. . ............. . . . 

P ivo t s ta nd w ith scr e w s ..... . . . . .... . .. . .. . . 

M as t suppo rt w ith scre w s .. ..... .. ......... . 

Armatur e lever and co nn ecting r o d comp le te .. 

Guide pin with nut and washer . . ............ . 

Ja w co nn ect io n ............ ... .. . .......... . 

Insulation for bin ding pos t ..... . .... .. . . . . . . . 

Wood plug ......... ... .................... . 

Insulation bushin g 

Shield with screws .. . .. . ........... . ....... . 

Glass ................ . ..... .. .. . . . ........ . . 

B lade ............. . . .... . . . .. . . .. . .... .... . . 

Mast complete ...... . . . ............... . .... . 

Armature . . .. . . . ............ . . ..... ... ..... . 

Magnet s tand in sulation . ...... .... .. . ... . .. . 

Pivot stand in sulat io n ..... .. .... .. -:- : . .. . ... . 

P ivot screw with lock nut .......... . . . . . .... . 

Binding post complete . . ... . ............. ... . 

Order by Name and N umbe r. 

.60 

.80 

.05 

.10 

.20 

10.00 

4.96 

5.50 

2.60 

1.50 

1.65 

1.00 

.16 

.25 

.05 

.30 

.10 

1.20 

.35 

.67 

.69 

1.00 

.15 

.15 

.18 

.45 



474 THE HALL SIGNAL CO. 

Switch Indicator. 7.90 



Order 
No. 

TH E H.\ LL SIGNAL CO. 

SWITCH INDICATOR COMPLETE WITH 

IRON BOX FOR WOOD POST. 

7.90 Switch in strum ent cümpl ete with büx (pl ease 

s tat e r es is ta l1Ce üf m agnet s) . . . .. . .. . . . . . . 

F ü r deta il o f pa rts, see P age 477. 

O rd er by Na m e a llel N umber. 

_I 

475 

List Price 

$38.00 



476 

7.91 

7.93 

THE I-lALL SIGNAL CO. 

I 
7.1 0 3 

7 . 33 

7. 10 5 

7. 96 

7. 106 
@. 

7 . 94 

7. 101 

7. 107 

Parts of Switch Indicators. 7.90 

7. 9 5 



Ordel' I 
No. 

7.01 

7.33 

7.88 

7.91 

7.92 

7.93 

7.94 

7.95 

THE HALL SI GNA L CO. 

PARTS OF SWITCH INDICATOR 7.90. 

Section 7. 

Frame complete with scre ws . ... .......... .. . 

A rm ature co mpl ete .. ......... .. ............ . 

Wire plug 

Cove r ... . . . 

Base 

Shield with screws ........ . . . . .. . . . . .. . . . . . . 

Glass ... . ............... . ....... ... .... .. . . . 

Mast su pport with screws . .. .. . ............. . 

7.96 M agn ets complete (s ta te res is tanc e up to 100 

7.101 

7.102 

7.103 

7.105 

7.106 

7.107 i 
7.109 1 

70.25 1 

o hm.) 

Blade .... . .. . ... .. ..... . . . . ... . ... . .... . . ... 1 

Mast co mplete with escutc heon pins .. .... ... . 1 

Bindin g post complet e . . ......... . .... . ..... . 

Bind ing post bushin g ...... . .. .. ............ . 

Binding post in sula tio n was her . .... . .. . .... . 

Con n ectin g wire bushing ... . .. ..... ... . .. .. . 

Guid e with nut a nd wash e r ....... . ....... ... . 

Two-p oint s tyl e "EG" lightning arres t e r , p er 

p o int ... . .. . .. .. .. . ........... . . . .. .. .. . 

Order by Name a nd N umber. 

477 

List Price 

$12.00 

4.51 

.30 

5.00 

8.50 

1.20 

.35 

2.00 

10.00 

.67 

.69 

.40 

.15 

.06 

.10 

.40 

2.78 



478 THE HALL SIGNAL CO. 

60.61 60.62 

60.48 ,0440 
~ ........ 

60.37 

Parts of Indicator Box and Post 



Order 
No. 

T H E H ALL SI GNAL CO. 

DISC INDICATOR BOX . 
• 

Section 60. 

60.31 Indica to r Box with shelf and % x1" iron set 
screw . . . . . ..... . ... .. .. . . . . .. .. .. .. . . .. . 

60.32 Rim fo r d isc indicator with four %xS/32" , 
r ound h ead brass screws . . ... .. ... . . ... . . 

60.33 Glass fo r disc indicato r . . .. . .... . .. .. . . . .. . . . 

60.35 L ocking Crank .. . .. ............. . ... .. . .. . . . 

60.37 Cove r only fo r disc in dica to r box .. ..... . . . .. . 

60.42 P ost Base with % x% " iron set screw ...... .. . 

60.44 Wire Plug o nly .. . . . . . . .. .. .. . ... . . . .. .. . . . . 

60.45 Trunkin g Support, complete, w ith one %x4" 
iron bo lt and nut and two %" No. 16 wood 
screws . . ....... . . .............. . .. . ... . . 

60.46 Indicato r Box, compl ete, wit h cover fo r di sc 

479 

List Price 

$11.25 

.35 

.45 

.SO 

2.25 

1.12 

.15 

.44 

indi cato r .. . .. . . .. ... . ... . . . . . . .. .. . ..... 13.75 

60.47 

60.48 

60.49 

60.58 

60.59 

60.60 

60.61 

60.62 

60.63 

Indicato r Box, complete, with cove r fo r sen1a-
phor e indicato r . . .. ....... ... ... ..... .. . . 

I ndicato r Shelf o nly .. . ............. . ... . ... . 

L atch Rim, complet e, with two % 14x24 fi lI ist er 
head iron scr ews . . . ..... .. . . . . . .. . .. . .. . 

Cover, com plet e fo r di sc in d icato r box .. . . .. . . 

Cove r, compl et e, fo r semapho re ind ica to r box 

Cover, onl y, fo r semaph ore ind ica to r box ..... 

Rim fo r semaphor e in d icato r with fo ur %xS/32 
in ch r ound head brass sc re ws ........... . 

Glass fo r semaph ore indi cato r . . .... .. .. ..... . 

Gasket fo r cove r 

Order by Name and N um ber. 

14.50 

.25 

1.00 

3.50 

4.25 

2.25 

.66 

.45 

.70 



480 THE HALL SIGNAL CO. 



THE HALL SIGNAL CO. 

Switch BoxeSt Circuit Closers 
and Pole Changers 

48 1 



482 THE HALL SIC",AL CO. 

Sty Ie E Switch Box . 36.70 



Urder 
No. 

THE HALL SI GNAL CO. 

SWITCH BOX, STYLE "E." 

36.70 Switch box compl ete with ra il connecti ons and 

Wh::'Oor~l::iill::~ ~I~~ 's~' ~ ~ ~~~ ' I~ ~I~~~~~ ' ~~~ . ~~~d I 
of contac t s wanted ; a lso wheth er right o r 

left hand switch lugs. 

F or deta il s, see Page 485. 

or each additional circlIi t add . . . . ... ........ . 

Order by Na me and Nu mber. 

483 

List Pl'ice 

$30.00 

2.00 



484 THE H ALL SI GNAL CO. 

36.75 :56.80 

1 
36.79 

? 
36.85 

30.81 30.82 ! 0 0 

30.87 30.88 36.89 
37.99 

8 0 ~ 

36.74 36.73 3608 

36.Z7 

36.76 

30.77 
30.32 

36.33 
36.78 3 b.71 

36.12" 3613 

36.31 

Parts of Switch Box:. 36.70 



THE HALL SIGNAL CO. 

STYLE " E" SWITCH INSTRUMENT NO. 36.70. 

Order 
Xo. 

:::6.70 

36.71 
36.72 
36.73 
36.74 
36.75 
36.76 
36.77 
36.78 
36.79 
36.80 
36.81 
36.82 
36.83 

36.85 
36.87 
36.88 
36.89 
36.08 
36.12 

36.13 
36.27 
36.31 
36.32 
36.33 
37.99 

Section 36. 

Style "E" switch box complete (s ta t e number 
an d kind of contacts' and whether right or 
left hand lu g) with two circuits .......... . 

For each additional circuit, add . ............ . . 
Case complete with lag screws ........... .. . . 
Cover ............................... ... .... . 
I Porcelain base with screws and washers .... . . 
Segment . .. .. .... . .. . . .. .. . ........ ..... ... . 
Segm ent tooth with hexagon nuts . .. .. . . .... . 
Main shaft with tape r pin ........... .. .... .. . 
R ocke r .. .. . . . .. . . .. . ............. . .. . . . .. . . 
I R ocker shaft with cotter pin s .... . . ..... . .. . .. ' 
i L1I1k shaft wlth cotter ... . . .. . .. .. . . . . .. . . . . . 
, Fi bre tube ................... .. ... . . . . ... .. . 
Fibre washer . ... . . . . ... .. . . .... . . ... ....... . 
Fibre washer ........ . ................ . .. .. . 
Contact spring and link complete w ith screw 

anel nut . . ...... . . . .. . ...... .... .. ... . .. . 
I Binding post complete .. . . . .. . .. . .. . . ... . . . . . 
! Set sc rew with nut ..... .... .... . .. ... ...... . . 
I Guide pin . . ...... . . : . . .... .. ... . . . . .. .. . . . . . . 
' F ibre washer ..... ... ... . .... . . . ...... .... . . 
Outside arm . . .. .. . .. . . .. . . .. . . .. . . . .. .. . . . . 
L eft hand lug complete with bolts, nuts and 

washers . .. .... . ..... .. ..... ... . ... . .. .. . 
Right hand ditto .. . . .. ... . . . . . . ' ......... . .. . . 
Hasp with rivet ... . . .... . . ....... .. . .... . . . . 
Switch in strument rod complete ............. . 

IScrew jaw ............... . .. . . .. . . . . ... ... . . 
Turned pin and cotter .. .. . .. . . ... . ... ... . . . . . 
Contact jaw with sc rew and nut ........... .. . 

Order by Name and N umber. 

485 

$30.00 
2.00 
4.30 

1.20 
.45 

2.10 

.60 

.35 
3.00 

.10 

.08 

.OS 

.07 

.07 

1.15 
.25 

.10 

.80 

.04 

1.81 

2.00 
2.00 

.30 

3.00 
1.20 

.20 

.50 



486 THE HALL :,I GNAL CO. 

37.79 

37.8~-+ 

Circuit C(oser. 37.2W 

_..........,7.152 

37.99 

.3Z211 



Order 
No. 

THE HALL SI GNAL CO. 

CIRCUIT CONTROLLERS. 

Section 37. 

487 

List Price 

37.210 Circuit contro ll er compl ete, up t o 3 springs . . . $7.50 

37.79 

37.80 

37.81 

37.87 

37.88 

37.95 

37.99 

For each additional citcllit reqllired add .... . . 

Binding p ost co mpl et e ..... . ... . .. . ..... ... . 

Three-way shaft and crank complete . .. . . .. . . 

Six-way ditto ... . .. . ....... . . . .. .... . . . ... . . 

Three-way base with tw o 8x32 *" round head 

. brass screws .. .. .. . . . . . . . . . . ....... . ... . 

Six-way ditto ............... . ...... . .... . .. . 

Conn ectin g bar crank co mpl ete .. ... . .. .. . ... . 

Contact jaw compl et e with one 8x32 *" round 

'hea d brass screw . ....... .. . . .. ......... . 

37.152 Spring and link co mpl et e ..... . ... ...... . . .. . . 

37.211 Three-way shaft bearin g with two 10x32 5/ 16" 

filii st er head brass scre ws ...... . . . ..... . 

37.214 Six-way ditto .. .. . . . . ..... . . .. ............ . . 

Order by Name and Number. 

1.75 

.20 

.50 

.60 

.40 

.50 

.40 

.50 

.40 

1.20 

1.30 



488 TI-TE HALL SIGNAL CO. 

Pole Changer. 37.240 



Order 
No. 1 

37.240 

37.78 

37.79 

37.83 

37.88 

37.95 

37.99 

37.152 

37.241 

37.242 

37.243 

37.245 

37.247 

THE H A LL SI GNA L CO. 489 

POLE CHAN GER. ---- r List Price 

Section 37. 1---
P ole ch a nge r complet e with two po le changin g! 

springs .. . . .. ....... . ... . .. . .... .. . ... .. 1 $12.00 

F o r each additiona l circuit required a dd . . . ... 1.. 1.75 

B rac ket with ja ws co mplet e . .. .......... . .. .. ' .60 

Binding post co mpl et e .... . . .. . .. .. . . . . . . . . . 

Bindin g post compl ete .. . ..... . .. . ....... . . . . 

Six-wa y base with two 8x32 %, " round h ead 
brass screws .............. : . ....... . ... . 

Conn ectin g ba r cra nk co mpl ete . . ....... .. . .. 1 

Contac t jaw compl et e with o ne 8x32%, " r ound' 
head brass screw .. .. . .... . .... . .. . .. . . . . 

Spring and link co mpl et e .. .. . .......... . . .. . 1 

Sprin g case .. . .... ; ... .. . . ... .... .. .. ..... .. 1 

Shaft and crank com plete .... . . ... . .. . .... ... ; 

P aw l . .. . . ....... .. . .. .. . . . . . . . . .... . . . .. . . . 1 

Pin with cotter . .. .. .. . ............ . ... . ..... 1 

Six -way shaft bea rin g, ri ght ha nd, with t wo' 
10x32 5/ 16" fllli st er head brass screws and 

.20 

.20 

.50 

.40 

.50 

.40 

1.00 

1.20 

.30 

.12 

two 10x32 7/ 16" fllli s t er head brass sc rbvs, 1.20 

37.249 E nd bearin g ............. . .... . . . . . ... . . . ... . .32 

37.250 Six-way shaft bearin g , left ha nd , with t wo 
10x32 5/16" fl llis t er head brass sc rews and 
two lOx32 7/ 16" fllli ster head brass screws 1.20 

37.251 Conn ectin g ba r crank compl et e .. ... . ........ . 

37.252 L eft hand sp rin g with washe r 37.254 .. .. .. . .. . 

37.253 Ri ght hand ditto .... . . .. . .. ... . . . .. ... . .... . 

Orde r by Nam e and N umber. 

.40 

.20 

.20 



490 THE HALL SIGNAL CO. 

67./ 

Style B Drilling Machine. 67.0l 



Order I 
No. I 

- I 
67.01 

THE HALL SIGNAL CO. 

THE HALL DRILLING MACHINE. 

Style B. 

Style B Drilling Machin e as shown .. . . . . .. . . . 

For detail of parts, see Page 4D:J. 

Order by Name a ll el Number. 

49 1 

List Price 

$55.56 



492 

6i.O~ 

THE HALL SIGNAL CO. 

i 
61.:!5 

6i.14 

6i.03 
;E:: = 

~ 
6i .10 

~ -t 
67.12 

0 :: r:.(WII D61.13 
~ 61.08 

6i.C4 • 

6 •• 11 0 
6i.M -

~6 • . 06 

1 
Drilling Macbine, Style B 



Order 
No. 

67.01 
67.02 
67.03 
67.04 
67.05 
67.06 
67.07 
67.08 
67.09 
67.10 
67.11 
67.12 
67.13 
67.14 
67.15 
67.16 
67.17 
67.18 
67.19 
67.20 
67.21 
67.22 
67.23 
67.24 
67.25 
67.26 
67.27 
67.28 
67.29 
67.30 
67.31 
67.32 
67.33 

THE HALL SI GNAL CO. 

DRILLING MACHINE. 

Section 67. Style B. 

Drillin g Machine for web of rai l . . ....... .. .. . 
Sliding Frame ............................ . . 
Spindie ...................... . .......... . .. . 
Toggle Lever . . . .. . .. .. . . . ......... . . . ... . . . 
Pawl and A.rm ...... . ....... . . . ........ ..... . 
Toggle Leve r Bolt . . . . ... ... ... ' ...... ...... . 
Mach in e Bolt .......................... . ... . 
Washer for adjustin g bolt. .... .. . ... .. . . . ... . 
Adjusting nut for ball bearing ....... . .. . .... . 
Toggle .............. . ........ ..... . ........ . 
Drive Sleeve, eight t eeth . . . . . . ..... .... . .... . 
Feed N ut Sprocket, seven teeth .... . ...... . .. . 
Cone for ball bearing ................... . .. . 
Crank Shaft ........... .. ........ . ......... . 
Crank ...... . ........ . ........ . . . .. . ........ . 
R a il Hook ... . ... . . ...... . .. .. ... . .. . . . .... . 
Rail Hook . .. . . ....... . .. .. ...... . ... . ..... . 
Foot P la t e .......... . ........... . .... . .... . . 
Upright F rame Brace ........ .... ....... . .. . 
Feed Sprocke t, 19 teeth .... . ... . . . .. . ....... . 
Drive Sprocket, 21 t eeth . .. ....... . ...... . .. . 
Upright Frame ... . .............. . .. . ..... . . 
Id ler Bracket .. . .. . ... . ... . . ..... .. ... . .. . . . 
Idl er Wheel .. . . . . .. . ........... . . . .. .. . ... . 
Set Screw .. . .. . . . . .. . .. . . . .. .. .. . .. .. . ... .. . 
Small Wrench .......................... . ... . 
Shaft for wood handl e ..... . ... . . ........... . 
Wood Handle .............. . .. .. . . ......... . 
Feed Cha in, 47 links ..... . . . . .............. . 
Idler Adjusting Plate ................... . .... . 
T aper Pin . . ... ........ ... ... .. . .. . .... . . . . . 
14" Balls, each ............... . . .. .. . ..... .. . 
Feed Chain, 48 links .... . . . .. ...... . .. .... .. . 

Order by Name and Number. 

493 

List Price 

$55.56 
4.11 
3.00 
1.45 
2.23 

.14 

.14 

.20 
1.12 

.78 
4.44 
3.00 
1.89 
1.56 
1.23 
2.56 
2.56 
1.89 

1.89 
3.00 
3.67 
3.67 

.56 

.29 

.15 

.56 

.29 

.29 
2.00 

.56 

.20 

.03 
2.12 



Blade Grips, 

Blades, 

• • • lnd~x 

Bracket Masts, Semaphore Signal , 

Bracket Masts, Disc Signal, 

Circuit Closers, 

Disc Signals, -

Doll for Semaphore Signal, 

Doll for Disc Signal, 

Disc Signal Instruments, 

Drilling Machines, 

Glass Roundells, -

Indicators, 

Indicator Boxes, (disc) -

Motor Mechanism, (description) 

Motor, 

Motor Mechanism, Single Blade, -

Motor Mechanism, Two Blades , 

Pole Changers, 

Switch Box, Style "E", 

Slots, Electric , 

• • • 

PAGE 

438-439 

439-

428-433 

454-455 

487-

{ 443-45 I 
453-

435-

457-

444-449 

490-493 

458--

460-477 

479-

401-404 

417--

4I2-4 I5 

406-409 

489-
482-485 

440-44 I 



Return to ........................... .......... . . .... .. 

ENGINEERING DF.PARTMENT. 
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