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We have union again – On Friday, 30 January, 100’s cab, ‘driven’ by Jim Mackell rolled across its new deck and stopped 
right over the waiting mortises in the cab sills. Needless to say it didn’t just ‘happen’ but was the result of a cooperative 
effort and hard work. So let’s see what brought 100 to this point. 
 

 
Jim Mackell ‘driving’ the cab into place while Dick Avy and Donald Curry watch in amazement 

 
The roof – In order to have any room to work we had to take advantage of the 3 ft. of clearance between the cab roof and 
the ceiling of the ‘box’. The roof boards were then fared smooth with a belt sander. (The upper side of the wood was fairly 
soft for southern yellow pine. It was definitely softer than the new poplar patches.) The many extra holes that had 
developed over the ‘ages’ were filled with West System epoxy using the piles of sawdust generated in the fairing operation 
for filler. After starting to replace the splints around rib no. 3 we decided it was very likely a YUCo patch; not Seashore’s. 
Instead we filled the rotted areas with thickened epoxy. It now seems quite solid. Over the years the roof did develop quite 
a sag (at least two inches). We think it may have been caused by the additional weight of the second trolley base installed 
about 1947 and exacerbated when the ribs were weakened by rot caused by leaks in the canvas.1   We had considered 
jacking it straight but, since the cab was not anchored to anything, any jacking would have easily lifted it off the jacks with 
no positive effect. So we’ve kept it as a tribute to 100’s venerability!  

 
The original top edge of the roof’s perimeter was ‘unrelieved’, i.e. where the canvas goes over the edge  was a sharp corner 
putting a strain on that area which would soon fail. So Phil Morse gave it a very gentle small radius chamfer with the 
sander.  
 
To seal the wood Phil Morse applied the Cabot’s Tile Red solid color oil-base stain, the same as used on the underframe. 
This replaced the deteriorated olive brownish paint (or sealer) that appeared to be on the original. After the stain dried, it 
was time to apply the no. 8 canvas duck. Because canvas of that weight is only available in widths up to 84 in., we 
purchased 60 in. width to allow two strips to overlap  in the centre for 12 in. Since we had two separate pieces it was 
possible to bring the finished edge about 1 in. down from the top edge and tack it in place2. Then the edge in the middle of 

                                                 
1 When we removed the canvas we found a number of globs of tar remaining from whatever work YUCo had done to 
squeeze another year out of it. Unfortunately tar is only a temporary measure as it rapidly gets brittle and cracks further. A 
number of our cars came with tarred canvas—looks beautiful when it’s first applied but. . .  e.g.  CRANDIC 118, TMER & 
L 861, Connecticut 1160, CNS & M 420.  
2 When we rebuilt the clerestory for Connecticut open 303 back in the 1970s, we noted that the original canvas was exactly 
wide enough so the finished edges came exactly to the right point along the tacking strip on the sides. Could it have been 
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the canvas was also pulled up tight. The tacks used were zinc-plated ½ in. long. Before the second strip was applied, we felt 
it was important to saturate the first layer to make it completely waterproof.  
 
Canvas saturation – Because of our difficult storage conditions, damp atmosphere, with our cars spending the majority of 
their lives stationary, over the years we have had more roof canvas failures than we think we should. Where there has been 
a failure it has almost always been due weakness of the canvas caused by rot. When the deteriorated canvas is turned over it 
is almost always as white on the bottom side as when it was applied, the paint not having penetrated the fabric. It was 
obvious that we needed to do something to keep moisture from attacking the canvas from the unprotected side. 
 
We had heard about old fashioned wood porches and decks being covered with canvas. A leading manufacturer of 
protective ‘decking’ stain was Cabot’s of Newburyport, MA. This we learned while working on the roof of a North Shore 
car at the Illinois Railway Museum in 1987. When it came time to paint the canvas there we were given some very thin oil-
based gray paint but never told what it was. We later contacted Cabot’s technical department (1-800-USA-STAIN) who 
told us they no longer manufactured this but did say they did make oil based stains that were just as effective. 
 
The ‘guinea pig’ car was our CRANDIC 118 which came to Seashore with a heavily tarred quite deteriorated roof canvas. 
George Burdick raised the funds to have its roof rebuilt. After much discussion we went the way of a single piece of no. 
10 canvas so we were spared a seam. Therefore, because the canvas has that much less strength, it is even more important 
to preserve it. So we used Cabot’s stain followed by their #1000 clear waterproofer. This past summer Chris Skulsky 
applied another coat. So far the canvas appears to be holding up well. Of course being able to keep it under cover is 
important3. 
 
With the heavier canvas we felt it was even more important to protect it both top and bottom. So we diluted the semi-
transparent oil-based stain 50% with paint thinner and applied at least four coats. The color has begun to seep through to the 
bottom but we think another coat or two will thoroughly waterproof it. The last two coats will be solid colour undiluted, 
giving a smoother and slightly glossier appearance. In the centre, before putting down the trolley boards, after the second 
side of the roof was canvassed, we applied the solid colour stain4.  
 
We have never been sure what colour the roof was but, when we turned the roof mat over we found an orangey brown (sort 
of ‘brick’),  completely different than the maroon we had thought was up there. So we had Deering Lumber in Kennebunk 
mix it and applied it to the centre area. It filled the weave of the canvas nicely but still remains somewhat flexible. 
 

 
Installing roof canvas 

                                                                                                                                                                       
Brill placed enough orders so they could specify canvas to be woven to their requirements? Of course an order of three 
small locomotives by Laconia wouldn’t have met that condition. 
3 Cabot’s Waterproofing #1000 ‘crystal’. “Advanced Technology Silicone Sealer”  Re-apply seasonally or every 1-2 years 
depending on exposure. One coat is recommended. 100-250 sq. ft./ gallon.  
4 When we purchased our last batch Deering Lumber told us they had changed the formulation of the stain to conform with 
the latest VOC (Volatile Organic Compounds) rulings. They said it didn’t change the quality of the coverage but it certainly 
made it dry much more slowly, especially in our wintry shop conditions. 
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Trolley boards – When we removed the Seashore-applied trolley boards, one disintegrated in the middle from rot so it was 
necessary to find a replacement. Fortunately we had several surplus (full dimension) 2 x 6 pieces of vintage (barnstormers!) 
oak but about a foot too short. So it was necessary to make a half-lap joint, using epoxy as glue and reinforced by four 14 x 
2 in. galvanized steel wood screws. Then the boards were screwed down to the cleats with the 14 x 3 ½ in. galvanized 
screws (which replaced the original deteriorated FHB5 steel screws, sealing the joint with Phenoseal. We then re-attached 
the two trolley hooks.6 We have not re-installed the trolley base because we didn’t want to put any extra weight on the 
rather rickety (at that point) cab and it would not have fitted against the box ceiling anyway.  
 
Canvas moulding – As mentioned in an earlier report, when we removed the canvas there was nothing protecting the edges 
but we did find many long nails (about 4d) which had been driven in all around the perimeter. At that point they had no 
function but it was obvious they must have held something thicker than canvas. A look at the photos of 100 in service 
showed a half-round moulding with its upper edge even with the top of the roof. Using some good knot-free ash, Jim 
Mackell ran off five 12-ft. pieces one inch wide. (One extra just in case) He primed and painted the two which will be 
straight as they are nailed to the sides. The other two will be soaked and bent around a form as they would probably snap if 
attached cold. Also it’s very difficult to get and hold a curve at the ends unless it is pre-formed.  
 
Roof mat – On the no. 1 end ‘left’ side of the roof is a mat composed of 14 ash ‘rungs’ 2 in. wide and 24 in. long  mounted 
on three ‘rails’ curved (band sawed, not bent) to match the contour of the roof. It had been removed some time ago and 
appeared to be in excellent condition, and it was, kind of  . . . But in looking at it more closely we found many of the iron 
wood screws were badly corroded and what kept the mat together was ‘habit’. So it was completely disassembled. We then 
discovered that the bottom surface of the rails had never been treated and the wood had started to ‘dry’ rot. We did feel that, 
properly treated and reassembled with new screws, it would be quite adequate. So it was thoroughly scraped and given two 
heavy coats of 545 gray epoxy primer followed by a coat of the red-brown roof stain. (applied by Burt Rendall) 
 
Trolley base – The current base that was on 100 when it came into the Shop in 2006 is the standard US 13 four-spring 
base. 

 
US 13 Trolley Base 

                
                            100 in 1935                                          A similar base 

 
                                                 
5 Flat-head bright (Steel) 
6 YUCo equipped 100 with trolley hooks during its last year of operation, when it had two poles. The trolley boards it 
‘sported’ then extended beyond the roof about 8-10 in. on each end to allow for the hook. Some time after 100 came to 
Seashore, of the poles was taken off and the trolley boards that came with it were discarded. Then the single base was 
installed. Unfortunately it’s not the correct style but we have not been able to locate the original nor  find a spare. The 
hooks that were on the STM boards were not those 100 came with. Its hooks were much deeper but they will do. 
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Putting the cab back – It had been very convenient to have the cab at a lower level and with no floor (that was part of the 
deck). It made work on the roof with the three-foot clearance above it. Also the wainscoting and framing on the side was at 
good working height. Now most of that work was complete.  
 
There was a bit of preparation needed first. There were nine ¾ in. vertical tie rods extending from the tops of the headers 
and bulkheads down through the bottom of the longitudinal sills. (Across the no. 2 end there was one in each corner post 
and one in each middle window post. On the sides there was one in each middle post. On the no. 1 end there were three: 
one in the ‘left’ corner post, two in the middle window posts but, for no apparent reason none in the right-hand corner 
post—not even any evidence of one ever being there. Did Laconia forget? We have checked their ‘contact us website but 
can’t find the a number”????) 
 
When we removed the cab, because of deterioration and lack of visibility, it was difficult to tell just how it was held 
together. We did know that these rods prevented the cab from being raised so they were cut off level with the tops of the 
longitudinal sills using a Tiger saw. After the cab was removed we then found its perimeter had been framed with 3 x 3 ash 
through which the tie rods ran, as well as the frame being solidly bolted to the sills. We knew we would have to replace the 
rods at some point. It would have been impractical and unnecessary, to say nothing of impossible, to replace them because 
there was no room to pull them up the 8-10 ft. necessary to clear the cab. Thus we knew that we would somehow have to 
add on approximately 18 in. of new rod at the bottom.  
 
We thought of welding but the rods were within the wood post structure making them hard to get at. Just as important, there 
was a very good risk of fire especially because the wood was tinder dry and saturated with oil on the no. 2 end where the 
compressor had obviously leaked a lot of oil. So we purchased ¾ in. coupling nuts (which are basically a hexagonal piece 
of steel threaded in from each end) and thinking we might be able to cut threads on the truncated rods which remained. 
However, it became very obvious that it was difficult enough to cut such threads when the rod was easily accessible, let 
alone when it would have to be done upside down in a tight place.  
 

       
 

Coupling upper and lower tie rods 
 

Finally the solution became obvious: we could do a combination of welding and threading. On the Bridgeport mill we 
drilled out the threads from one end of the couplings and slipped them over each rod. Even though we were going to use the 
mini-MIG welder, we felt it was important to get the end of the rod as far away from the wood as possible. This meant 
flexing it without putting a permanent bend in it. In some areas this was easy but on the inside of the cab it meant removing 
several of the lower horizontal wainscot boards7. With this done, the rods were forced out and wedged; then Bernie 
deftly welded them in place. Now we were ready to move the cab. (Stay tuned as we take the next 
steps.) 

                                                 
7 These were very difficult to remove without destruction because they held with many rusty 6d finish nails. 
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Raising the ‘roof’ (so to speak) The cab had to be elevated about 3 ft. so it could line up with the 
locomotive’s deck. The first job was to assemble a crew: Dick Avy, Danny Cohen, Randy Leclair, 
Jim Mackell and this writer. Then we needed to collect short and tall screw jacks, lots of blocking of 
every thickness and three different sizes of heavy wood car body horses. Danny brought over a bunch 
of rollers which actually were some sort of Boston LRV component. (But we won’t hold that against 
them!) 
 
To stiffen the cab so the no. 1 didn’t get left behind as we pulled on the no 2 end, we screwed a sheet 
of OSB8 to the side of the cab across the doorway. It was necessary to temporarily fasten a couple of 
pieces of angle iron to two of the corner posts so we could jack outside of the cab so we could have the 
inside area free to construct a skid. Longitudinally we installed two 12-ft. 3 x 3 SYP timbers. Under 
each end, but bolted across to these timbers we laid a surplus piece of the vintage oak flooring. But we 
still needed a ‘track’. Fortunately Jim had a couple of 16-ft. 4 x 6 SYP timbers of excellent quality 
which he made available on a ‘long-term-loan’.  
 

 
 

Randy and Jim setting cab on frame 
 

                                                 
8 Oriented Strand Board (chipboard) 
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Danny Cohen steering the rear end 
 

Next, using the shorter BOSTON ELEVATED screw jacks, we raised the cab a about 1 ½ ft., to the point we were able to 
insert short carbody horses with blocking on them, thus stabilize what was becoming a bit precarious. We worked our way 
up with larger jacks finally inserting large horses under the 4 x 6 ‘track’ and the other end on top of the pilot mounting 
board. We then inserted several of the pipe rollers between the longitudinal pieces and the tracks. Oh yes, we found for the 
timbers to span the gap between the cab and the deck, it was necessary to move the entire deck, on trucks, southward about 
3 ft. This was done with some effort using a lever-type car mover. 
 

 

 
 

McMaster-Carr now only sells the Rocker Action type at $199.74 
This is the type STM used 

 
To pull the cab we used a cable-puller (come-along) chained at one end to the cab and the other back in the middle of the 
deck. Randy then operated the puller and found the whole assembly moved very easily. In fact, because the SYP was still 
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wet, it slid along quite smoothly with Danny applying corrective pushes on the cab in the proper direction when it 
threatened to ‘derail’. At the end of the day, we had the cab entirely on the deck but with the no. 1 end bulkhead even with 
the end of the deck.9 

                 
 

Half-way there, or should we stop here? 
 

The reason for stopping at this point was the need for access to insert the tie rod extensions we had fabricated that would 
soon be covered with the cab. Because of interference by the air tanks and trucks most of the rods could not be sent up from 
below but had to be dropped down from the top through holes in the cab sills. After they were inserted, and more rollers put 
under the 4 x 4s, Jim ‘drove’ the cab simply by standing in the middle and pushing. This could be considered a ‘first’ in 
operating 100 unless you want to count the car mover move the previous day. With some considerable effort the rods were 
pushed up to thread into their respective couplings and the cab was pulled down tight. (We might also add that there had to 
be some trimming of tenons that didn’t quite line up but not enough to weaken them. Jim did the required trimming.) 
 
At this point we determined that the original 3 x 3 ash sill frame was originally meant to continue across each door opening. 
But because the wood in the ‘right’ (no. 2 end) doorway had been replaced, very likely by Seashore with ‘new’ and the 
ends of the floor at the no. 1 ‘left’ were badly deteriorated and the no. 8 sill had been replaced, also by STM, we had 
nothing original to go on. Anyway we decided it was the right thing to put in new sections at both doors. Jim fabricated and 
installed them on 7 February.  
 
Sash bumpers – At the bottom of each bulkhead window pocket is a small rubber bumper made by slicing a 1-in. long 
segment from some heavy reinforced rubber hose. These had hardened over the years so new ones were made and nailed in 
place: two per window.  
 

 
 

Sawing new sash bumpers from rubber tubing 
On original, now discarded sash sill 

 

                                                 
9 This gave 100 a rather interesting appearance, something like some old one-cab crane cars. 
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We are using the original worn floor boards in the cab as part of the ‘time capsule’. Although they have shrunk in width, 
they are still very strong and have original wear patterns especially in front of the controllers. In the no. 2 doorway the 
missing 18 inches of tongue & groove floorboards will be replaced. Over the new sill Jim will fabricate a threshold. On the 
no. 1 end the full width of the boards remains but they have deteriorated. The threshold will have to be a bit wider—TBD. 
 
Exterior – During the winter break from teaching school Phil was able to scrape the remaining paint from all the exterior 
wainscot and hoods. He then applied Fine Paints of Europe’s gray primer and the “Nut Brown” enamel so most of the 
exterior is ready for reassembly. 
 

 
Phil Morse scraping the green from the front of one of the hoods 

 
The interior finish  – The interior of 100’s cab, especially the ceiling had been painted many times with several different 
colours. We did have the B. A. C. color analysis which determined there were two colors in earlier paint jobs: “dull 
ocher10” for the upper half (above the window sills) and brown for the wainscot. It was definitely a utilitarian scheme. At 
some point Seashore had painted about ¾ of the ceiling white. Virtually all of the paint alligatored or chipped so something 
had to be done. 
 
The obvious first choice would be to strip it all off and start over, however given its history and antiquity of the equipment 
inside we have decided to make the no. 2 ‘left’ corner a sort of ‘time capsule’. The rest of the paint will be stripped to the 
solid wood and repainted per B. A. C’s recommendations. 
 
Using Savogran’s SI-5 paint remover, Phil Morse stripped the lower half followed by a scrubbing with a strong solution of 
TSP11. The white has proved to be especially tough. The writer has continued on with the ceiling and fascia boards. 
Although the roof boards were pretty rough and soft on their top side, inside they were very good, and of the same southern 
yellow pine as the wainscot12.  Interestingly this inside surface was much harder than that on the ‘sun-baked’ upper surface. 
 
As this is written we are in the process of scraping the remaining paint from the ceiling and fascia boards is still in progress.  
 
Wainscot widths – As you get close to an object you look at it in a different way then when just passing through it. As we 
were stripping the paint from the interior horizontal wainscot we noticed that it was of various widths. Additionally it was 
both single-width and double-width boards. The singles came in widths of 2, 2 � , 2 � , 2 � , 3 and 3 ¼ in. The doubles 
(with a centre groove) are in total widths of 4 ¼, 4 � , 5 ¼ and 5 �  in. They seem to have been put up in the order they 
came off a random pile of boards.  
 

                                                 
10 Wikipedia defines ocher as “a shade of brown, moderate orange yellow from medium to deep orange to moderate or 
strong yellow.” 
11 Tri sodium phosphate, a cleaning agent. 
12 The roof sheathing and wainscoting are �  in. thick 
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Southern yellow pine wainscot no. 1 end and ‘right’ side 

 
Pilots – It should be mentioned that Jim finished and painted both pilots. Still to be done are the 6 -in. wide foot boards. 
We have postponed this because they will be in the way. 
 
The deck – Jim fastened down the last piece on the no. 1 end and trimmed the edges even. He also nailed the long piece 
along side the cab. He’s now working his way out from the cab to the front of the no. 2 end. 
 

 
 

Jim driving the stainless steel deck nails 
(They really take a lot of pounding!) 

 
Couplers – the coupler knuckles were installed giving 100 a ‘ready-to-go-to-work look. The pin holding knuckle on the no. 
1 end had to be ground somewhat to fit.  
 
Punch list for wood working 

·  Deck – no. 2 end. From the cab out to the end – nail and trim 
·  Sash sills – replace broken away parts of lip.  
·  Sash sill – right side—replace 
·  Hoods – rebuild framing and lids as needed and install (after compressor and grids are installed) 
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·  Wainscoting – inside – complete stripping of pieces that were removed and re-install 
·  Wainscoting – outside – install 
·  Pilot – footboards 
·  Post covers – remove remaining, reinstall more solidly after painting inside surface 
·  Sand box covers fab at least one.  
·  Cab doors overhaul 
·  Cab door frames repair areas where hinges are mounted 

 
Traces from the past – As we have worked on 100 we have found many traces of abandoned or modified components 
especially in the wiring. From what we have found a number of questions have been raised and a few answered. This is 
what makes even such a basic (simple) car fascinating. We have previously discussed the major items such as the 
compressor and sandbox change. 
 
First, it was interesting to look at the only photo we have of the interior of one of the three locomotives13 is no Ralph L. 
Day slide from 17 September 1945. This is later than the period of 100’s restoration but we feel YUCo did things one at a 
time rather than having a formal ‘program’, given the variety of schemes found on their passenger fleet. 
 
Details noted in 102 not found in 100  

·  Headlight dimming switch (located to the left of and slightly lower than the controller top) 
·  Access panel in bulkhead to left of controller, probably to get at compressor 
·  Varnished controller cover (the surviving one for 100 came to us a deep bluish green, matching that found on 88) 
·  Grab handle under end window next to door 
·  Chair 
·  Coal bucket 

 

 
 

Inside 102’s cab 
 

                                                 
13 There are a couple looking in through the door but the only thing of interest revealed in them is the stove. 
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The original control system – Below are is a record of the only known specifications for the three Laconia steeple-cabs. 
 
Nos. 100-102 had wood bodies 34 feet long overall and were of the so-called “cab on raft” variety. They rode on what was 
described in a 1908 roster as Laconia “special” trucks with a wheelbase of  6 ft. 6 in. and each initially was equipped with 
four General Electric 80 (40 hp) motors, K-28F controllers and General Electric automatic air brakes. (Actually made by 
New York Air Brake according to Dave Garcia) (Actually, the trucks had been purchased by the builder or the railway from 
the American Locomotive Company.) Other features included knuckle couplers and wooden bar pilots at the ends and 
single trolley poles on the cab roofs. An early picture suggests they were painted green with white trim and shows they 
carried the company name on the side sills.14 
 
When we first saw the recently found photo of no. 101 in its very short life as a steeple cab, pushing a long line of loaded 
gondolas up a very steep grade, we wondered what was happening to its controller under such strenuous conditions. The 
answer was it worked (for how long we will never know) because the K-28F controllers were equipped with a line switch 
operated by a ratchet switch at the base of the controller. This basically consisted of a pair of magnetic contactors in series. 
(Because they hadn’t figured out how to make one big enough to do handle the job and possibly for insurance in case one 
didn’t work—any ideas anybody?) We found this by looking at the two versions of original blueprints in the Shop files for 
the form F controllers which clearly showed the breaker. There are many other forms, most of which do not have breakers. 
In fact, although we have a several four-motor cars so equipped with K-28s, none of these ever had them (as far as we can 
tell).15 
 
The mystery cabinet - In the disassembly of parts within the cab we were mystified by the cabinet that appeared to be 
original (unlike the home-made lift-top desk on top of it). It appeared to have been lined with insulating material. Pointing 
down from the top are still four bolts which are long enough to have something hung from them. The left side of the cabinet 
is open for about a foot at the bottom. In the floor are two unused holes about ¾ in. diameter. We had thought there might 
have been a headlight resistor in there but the opening was not in the right place to ventilate. So it remained a mystery until 
this week. 

 

 
 

The cabinet as we found it 
 

Here is where the original line breaker must have lived! It was mounted upside down and the arc was projected outward and 
to the left (toward the no. 2 end and the operator’s rear-end!16) through the side of the cabinet. 

                                                 
14 From O. R. Cummings’ “York County Trolley Freight” 
15 38, 108, 957, 2016, 4547 
16 Operator complaints may also have been a reason for the conversion to the K-35 and no line switch. 
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Inside the cabinet where the line switch must have been. 
The open side for the arc    Looking up at mounting bolts 

 
 K-28 controllers have an inadequate blow-out system as well as being very finicky to maintain (ask Ed Dooks!!!) so, 
despite the contactor, at some time ASL or YUCo replaced them with the present K-35C at least on one end, but we don’t 
know for sure what was on the other.17  The blowout in the K-35 is much improved with a coil for each individual finger vs. 
one coil for fingers all in the K-28s. The fingers in the newer controller18 are of more rugged construction.  We also can’t 
find a trace of the MS 46 fused switch for the operating power for the line switch. We’re assuming they upgraded from the 
original MS-8 motor switches, which are simply ‘switches’ with magnetic blowout protection but no overload capability, to 
the present MR 12D19 overhead breakers which do. There is no trace of an MA-13 ribbon fuse box. 
 

                                                 
17 ASL 100 was at Seashore’s Terminal operation on Rte. 1 for several years. At some point its no. 1 end controller was 
stolen. The wires were cut off cleanly at the base of the controller so it was able to operate from the other end successfully. 
That’s the way it came into the Shop. So we really don’t know for sure what form of K-35 controller it had. From stock we 
have found a good K-35G. A brief study of the GE parts catalogue for K-35 controllers shows the differences between the 
forms is in the length of some of the segments. At some point we will make an analysis as to the difference in rotational 
angle (translates to ‘length’) of the segments are. We don’t have any other form “C” controllers so we may not have enough 
of the correct segments to replace those that are needed. (The controller was well worn as YUCo was getting their last mile 
out of it.) Eric Gilman  is has disassembled the form “G” controller and started overhauling it. Ed Dooks is taking an 
inventory of our stock of segments. We may have to purchase some more. Unfortunately  small quantities make the per-
piece price almost prohibitive. 
18 Looking at car 38’s K28-B controllers we find the dates cast into its bronze start at 26 June (18)88 and run through 4 Feb. 
(19)04. The K-35 controllers were of the series of K34, 35 and 36 developed in 1904 on which the motor fields are reversed 
rather than the previous practice of reversing the armatures to change direction.  
19 Last patent date 20 Mar. 1905. So this type of breaker could have been used but it is doubtful in the light of the other 
things we have found. 
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MU-3-B Tripping Switch  
from GE catalogue of 1920 

 

 
 

Possible location of the MU-3 switch on the no. 2 
bulkhead (line in paint hard to see) 
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K-28-F Controller and Four Motors 
With MU-3-B Tripping Switches and Two Contactors 

GE Drawing D.S. 6919  12 April 1906 
Change dates from 1906 through 

(Partial rough scan) 
 

The MU-3-B Tripping switch(s?) While we were scraping the no. 2 end bulkhead panel about a foot to the left of the 
overhead breaker, we found in the original paint the obvious ‘mark’ (imprint) of what must have been a rectangularly 
shaped switch as well as at least two mounting screw holes. It’s hard to tell if there was a similar one on the no. 1 end. This 
switch controls the power to operate the magnetic pickup coils that close the motor circuit in the two contactors of the line 
switch in the cabinet. The fuse for this circuit is in the MS-46-B switch20  
 
The motor current goes through the MS-8 switches (in series) to the contactors before it goes to the controllers. 
Interestingly, the only lightning protection seems to be for the control circuit but not the motors. In the right-hand side of 
the MU-3-B switch is the operating coil through which the motor current passes. If it exceeds a certain value, it causes the 
tripping switch to open, which, in turn opens the contactors. 
 
Tracing the original wiring – As one scrapes the paint from the inside of the cab it becomes evident that there were many 
changes in the wiring system. Whether it was done all at once or over time is difficult to tell.  

Clues:  

                                                 
20 In 639 we followed a similar pattern with a MS-46 switch on each end to power the line switch. There is no  “overhead” 
switch. As in the K-28-F circuits, for testing purposes one has to pull the ribbon (main) fuse under the car. In Montreal 
2052 and possibly some other cars, there is a main motor knife switch under the car. TMER & L 861 has individual 
cartridge fuses for each motor, also under the car. 
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Round head wood screws remaining,  
Small brass wire straps, some complete under above screws and of others only the ends remain indicating 
the wire was removed rather hurriedly 
Wider spaced holes for larger wire straps held with larger screws or roofing nails 
‘Footprints’ of staple locations where they were pressed into the wood when the staple was installed 
Ridges in the paint where wires must have run and painted over prior to removal 
Round bare spots in the paint such as those on the side posts, with two holes for wires indicating a switch. 
Holes through the fascia board and post blocking indicating a former wire route 
Dead-ended wires stubs of wires in panels 
Former name-plate locations  
Charred spots in the under layers of paint 
Bare spots under the ‘under’ layers, where the wire was put in before the first coat of paint 
Porcelain insulating tubes projecting through the wainscoting or floor 
 

We have followed, marked and photographed what we have found and made educated guesses as to what they might have 
been for. It’s up to our electrical geniuses21 to carry this on further. We have taken out the screws while we scrape the paint 
but will not fill the holes or the ‘footprints’ in the wood. We will then shine up and re-install as many of the screws as we 
can.  
 

1. The most obvious and last YUCo change concerned the trolley leads for two-pole operation during 100’s last two 
years in Sanford. It appears the power came via its present route—through the no.1 bulkhead near the circuit 
breaker. It then split and went to each breaker, following a path to the no. 2 end around the ‘right-hand’ fascia 
board and half-way across the no. 2 bulkhead to the breaker. Present routing is done by two wires, one coming out 
of each side of the trolley base and running along the roof, entering a hole in each bulkhead to the circuit breaker 
(sometimes called the “overhead” or “overhead switch”) on that end22. This was re-installed by STM when the 
second pole was removed. This used a very heavy kind of flexible wire that was larger than required. It was so 
large that it barely fitted the connectors. 

 
 Just as it comes in through the bulkhead there four taps for auxiliaries” cab lights, compressor, headlight and one 

tied           off. 
 

 
 

The blank round circle was covered by the air gauge until we took it out for paint scraping. 
 

2. Another possible ‘change’ is we can find no indication that 100 ever had a lightning arrester(s) or choke coil. Did 
the ASL feel the risk of lightning wasn’t worth the expense or was it removed by some unknowing YUCo 
electrician? 

3. Another ‘easy’ one is the former round switch location on the ‘right’ middle post. Compressor fuse-switch location 
is to the left of this and the wire comes from the switch through the fascia, down the post to emerge from the 

                                                 
21 Is the plural of genius “geniui”? 
22 There is a possibility that there was only one switch to turn on the control circuit with no “overhead” switch. We 
followed this practice in 639 using only a MS46 switch-fuse at each end. For testing purposes one has to pull the ribbon 
(main) fuse under the car. In Montreal 2052 and possibly some other cars, there is a main motor knife switch under the car. 
TMER & L 861 has individual cartridge fuses for each motor, also under the car. 
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wainscot to go to the governor which sits on the floor. (In the old installation there must have been a fuse holder 
somewhere nearby as round switches do not contain fuses.) The present switch was manufactured as a switch/fuse 
combination but the fuse holder part was shorted out with a bar soldered across the contacts. There is now a 
separate fuse between it and the connexion with the trolley feed [about 5 ft. away].[Both the switch and fuse are 
clearly labeled by brass tags.] Could it be that YUCo didn’t have a source of the special 3 �  x 9/16 type BCF fuses 
or they just wanted to use the larger, more common 13/16 x 5 in. type which is there now? This wire route is found 
by the round-head screws spaced about �  in. apart for the small brass straps. 

 

 
Compressor fuse and switch with fuse connectors shorted across 

 
4. A puzzling one was found when the ceiling was scraped. The wire had been removed by snipping the straps so 

most of what remains are some screws (which just looked like bumps of deteriorating paint) and a few straps or 
remains thereof. What can be found starts at the middle of the ‘right’ fascia board and runs up both sides of the 
central roof rib. At the top, over the board which supports the light sockets, is a full clip. On the other side are a 
couple of screws but the trail is lost from there on behind the ‘splints’ on that rib. It is possible that it went all the 
way across and then to the former location of the round switch on the other intermediate window post on the ‘left’ 
side. We have a feeling this was for the cab light switch. There is only one circuit of lights—the five running down 
the centre of the ceiling, presently powered from a switch-fuse mounted near left centre of the no. 1 bulkhead. It 
grounds from the last socket, across the last roof rib, along the fascia and down the corner post where it is held by 
the small brass clips and down through a ½ in. conduit, eventually through the floor to the ground ‘buss’. There is 
a fairly recent splice in this wire which is taped over. Not sure if STM or YUCo. This area was skipped in the 
STM painting. At that splice area is a rectangle of different colour as if there was once a switch located there. 

 

  
 

Deteriorated ceiling paint (Seashore-applied white) 
Removing paint 

 
5. The present switches for the portable headlight are on the wainscoting about 5 in. down from the window sill, to 

the left of the controller. There are only two wires running to each switch, which has just ‘on’ and ‘off’ 
positions—hence no dimming. The fuse for them doesn’t look as if it was always where it is (on the no. 1 
bulkhead over the middle of the right front sash) now. 

6. There was a wire running down the no. 2 bulkhead in the corner by the door. All that remains are the small brass 
straps.  
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7. Below the heaters on each end passing through the wainscot boards 4 and 5 just to the left of the left centre 

window post are two of the old porcelain tubes of the type that were used in old-fashioned knob and tube wiring. 
The probably were for the feed to an older electric heater. On the no. 2 end (and possibly the no. 1 end too) under 
the floor board closest to the bulkhead are two cut off wires, each a single conductor, solid (non-stranded) about 
no. 10 gauge wire which appear to be part of the present heater circuit. There are currently two more modern 
Chromalox strip type heaters with two strips in each case. We could not trace the circuits when we started to take 
the cab apart. 

 
The original heaters must have had the coiled nichrome wire wrapped spirally around a porcelain core and either 
failed or were inadequate capacity. These are far less durable than the Chromalox type. We wonder why they 
moved the current heaters higher especially with the floorboards spaced as they are due to shrinkage. Maybe that’s 
why they allowed the spaces to fill with crud!? Also although we know that 100 came with a (now missing but 
replaced by another) coal stove, we don’t know how it interfaced with the electric heaters. Maybe it was used in 
extreme cold or times of power shortage, due to low water.  

 
When we were sanding the wainscoting we discovered two of the boards had been over heated, undoubtedly by the 
heater. That must account for the rather crude sheet metal backing that is now behind the two heaters. 
 

8. Over on the ‘left’ side, starting somewhere near the present lighting switch/fuse on the front bulkhead, running 
parallel to the ceiling but about 3 in. down, going around the corner and along to the centre rib, on the left side 
fascia board where it dips down to about 2 in. above the top of the window and runs straight for about a foot. In 
this lower level area is where a fuse holder may have possibly been located. The wire then heads back up to a hole 
in the fascia board where it must have fed the switch down on the post cover. This could also have been the feed 
for the light switch and circuit. (Unless we take down the board holding the light sockets, it will be difficult to see 
if there was a change of wiring in that circuit.) As mentioned above there are also the holes in the spacing blocks 
inside the window post. 

 
A comment from our English ‘editor’ and avid reader, John Markham bears relating here. Below are 100’s GE 80 motor 
serial numbers, stamped into the motor frame: 

1 141804 
2 142184 
3 141995 
4 141701 
 

We just looked in the O. R. Cummings’ “Atlantic Shore Trolleys” of 1966 and note that the only cars on the A. S. L. and 
successors equipped with GE80 traction motors are the three locomotives: 100, 101 and 102. Through some back-of-the 
envelope calculations which we’ll ask John to repeat, he came to the conclusion that because they weren’t in consecutive or 
even close sequence, they may have been warranty motors that were returned by other companies to GE and purchased less 
expensively by the ASL as warranted rehabilitated units.  
 
 
 
 
 
 

 


