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A CINCINNATI ELECTRIC RAILROAD. road until two private corporations had demonstrated the feasibility 
and practicability of cables to enable cars to climb the steep hills 

T H E  initial trip of the electric cars on Route 18 of the Consolidated which surround- Cincinnati. In the same way they havd gone 
Street Railroad Company of Cincinnati, was made on Wednesday, about testing and selecting a system for electric motive power. 
Aug. 6, in the presence of the president and directors of the corn- The company have as  consulting engineer Mr. B. L. Baldwin, a 
pany, and was a decided success. The system decided upon by yonng, energetic, and practical mechanic who prefers facts to the- 
the officers of the railroad is that of the Thomson-Houston Com- ories. Mr. Baldwin studied long and carefully the various systems 

THOMSON-HOUSTON E L E C T R I C  C A R S  O F  T H E  CONSOLIDATED RAILROAD COMPANY, CINCINNATI. 

pany. Elmer P. Morris, superintendent of construction, had charge before giving his opinion, and when he chose that of the Thomson- 
of the party. The start was made from the car-barns at  four Houston Company, the railroad company did him the honor to 
o'clock in the afternoon, with fifty people in the car, all of whom close a contract with that company at  once. 
were interested in the result. The present plant consists of one Corliss engine of four hundred 

The Consotidated Railroad Company are very conservative, and horse-power, two Ball engines of two hundred horse-power each, 
are  not apt to spend much on experiments to improve their lines, and three Thomson-Houston electric generators of a capacity of 
unless assured of satisfactory results. They did not build a cable 6,500 watts each. These generators furnish sufficient current to 



operate eight motor cars  of thirty horse-power each, and  to light 
four horse-stables, thrce car-barns,  a n d  t h e  generat ing station, -
about five hundred lights of sixteen-candle power each. 

T h e  roatl a s  at  present equipped is t w o  and eighty-five one-
hunclretlths miles long, and  has  three grades,  each about  sixteen 
hundretl feet long with a three per cent  rise. On the  (lay of trial 
a rriotur car  with a trailing car  at tached,  loaded ver:; heavily, 
made  the tiistatice in twelve minutes, and  while on  the grades  the  
speed obtained was  a s  high with the car  adtletl a s  that  of the  mo-
tor  car  b): itself, showing conc lus i~~ely  tha t  the  'Thoinson-Houston 
motors a]-e of sufficient capacity to tlo in the  most satisfactory 
manner the  work cut  out  for thern. T h e r e  is n o  unpleasnnt jerk 
or jar in s tart ing the  car, such a s  is found in many systems, and  no 
scientific o r  mechanical knoivledge is necessary to tiantile the  car., 
\vhicii is controlletl with ease. 

'The road when finished \\>ill be nearly six miles in length, mak- 
ing a round trip of tlvelve miles ; and  this, i f  proven successful, 
will be but  a s tar t  in the  rapid-transit line by the  Consolidated 
Street  Railroad Company. They  have uncle: way the  plans for a 
one  thousand horse-power plant for t h e  hills, and  the present plant 
will he enlarged to  accommodaie a t  least t\vo more down-to\vn 
lines. They  also contemplate the equipment of from fifty to sev-
enty-five cars, and  expect to have the  whole completed ancl in run- 
ning order by the  iirst of next year. 

T h e  recognition by this company of the  merits of the  Thomson-  
Houston electric railroatl system is  a very strong point in favor of 
tha t  c o m p a n y ;  and a s  they gave practical demonstrations of their 
ahllity to fulfil their promises, they undoubtedly rnerit the  honor 
thus  paitl thern. 

T H E  I'CIiTSCH FREEZING P R O C E S S  I N  M I N I S G  

O P E R A T I O N S .  

A E R I E F  description of t h e  freezing process devised by Herman 
P e t s c h  for sinking shafts  in quicksands ancl other  diflicult ground 
was given in these columns in April last. T h e  process has been 
success fu i i~~applied in sinking a shaft for the Chapin Mining Com- 
pany a t  the Iron SIountain niines in Slichigan. In this case, s o  
thoroughly and  effectively was  the freezing (lone that ,  although the  
shaf t  was finished some two months ago, the  earth surrountling it 
is still frozen solid in places. 

Tlle  following description of the  clifficulties overcome ancl t h e  
methods employed in sinking the shaft mentioned is furnished u s  
by the  P~: t sch-Sooysmi th  Freezing Company of this city, who con- 
trol the patents covering the  process in this  country. 

A shaft fifteen a n d  a half by sixteen ancl a half feet w a s  to be 
excavated through quicksand to a ledge about  a hundretl feet be- 
low the  surface. T h e  mining company put the  freezing pipes into 
the  ground three feet apart ,  in a circle twenty-nine feet in iliaineter, 
anti, with the  exception of two of the  pipes, doivn to t h e  ledge. 
T h i s  proved to be a difficult task on account of t h e  Inany bowltiers 
encountered. A ten-inch casing pipe with flush joints was  first 
clrilled down by various means,  a drill being worked within the 
pipe when necessary ancl t h e  material removed by jetting or  by a 
sand pump. T h e  casing pipe being once down to the  ledge, a 
freezing pipe wasplaced  inside, and  the outer casing pipe drawn 
u p  and  used for the  next pipe. T h e  freezing pipes left in the 
g ~ . o u n dwere eight inches in diameter, the lower entls being closcd. 
Insitle of these eight-inch pipes were placed pipes one and  a half 
inches in diameter, open a t  the bottom. These  inner pipes, a s  well 
a s  the outer pipes, were connectetl together a t  the  top of the ground, 
a s  shown in the  pipes a t  the  left of the  illustration, forming a com- 
plete circuit, through which a cold brine w a s  circulated. 

T h e  brine used w a s  a solution containing about  twenty-five per 
cent of calcium chloride, which has a very low freezing point. T h e  
brine was  cooled with a n  ice machine, having a refrigerating capac- 
ity of fifty tons of ice per day. T h e  ammonia w a s  compressed to  
about  135  pounds per square inch, a n d  cooled by passing through 
coils iminersed in water  kept cold by pumping from a brook. T h e n  
the  ammonia was  allowed to expand through coils immersed in the  
brine and finally returned to  the  compressor. 

T h e  ternperature of the expantied ammsnia  w a s  such a s  to  cool 
the  brine to  a few degrees below zero, Fahrenheit. T h i s  brine, 
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being circulated through the  ground pipes, was  raised in tempera-  
ture about  2" F. After forty claps' freezing, a n  ice wall ten feet 
thick was  formed around the shaft. T h e  escavation, coniniencetl 
soon after s tar t ing the  ice machine, had in the  meantime reachetl a 
depth uf forty feet. Thir ty days more sufficed to reach the ledge. 
T h e  shaft was, for convenience, curbed a s  the  excavation proceeded. 
T h i s  was,  however, not  necessary, a s  the  walls would have stood 
vertically throughout the whole depth very well. T h e  temperature 
of the air within the  shaf t  Isas generally below t h -  freezing point, 
and  there was  no  indication of the exposed material thawing. T h e  
curbing was  made  of horizontal se t s  of timbers, sixteen inches 
s tpare ,  placed two f ~ e t  apart ,  with four-inch vertical pianlc 
behind the timbers. T h e  cross walls were put in place after-
Ivards. 

T h e  timbering was  supported from one set  to another by bolts  
placed near the  corners of the  shaft, the  whole systerri being sus-  
pended from cross t imbers a t  the  surface of the  ground.  T h e  un-
frozen a rea  within the shaf t  g rew less a s  the  actual running t ime 
of the freezing machine increased. By the  t ime a s t ra tum of 
bowlders was  encountered, the frozen a rea  reached nearly across 
the s h a f t ;  but \vhetl q ~ i c k s a n d  containing a large percentage of 
water  was  passed through, the unfrozen a rea  w a s  greater. 'The 
reason of  this is readlly understood when it is rememberecl t h a t  t h e  
specific heat of water is about  five t imes a s  great  a s  that  of any of 
the  other materials, and  therefore the s t ra ta  containing most water  
would require more cold ant1 would h e  longer in freezing. 

T h e  hardness and appearance of  the  fractures of the  frozen 
quicksand approached those of sandstone. Granite bowlders em-
bedded in it showed a decided tendency to fracture across rather  
than break loose. T h e  tensile s trength of the  frozen ground,  a s  
determined by n cement-testing machinr,  w a s  equal  to that  of  t h e  
best neat  Port land cement, and  varied from 350 to 450 pounds per  
square inch, a n d  its s trength against  crushing, a s  determined from 
inch  square cubes, was  850 pountls per square inch. T h i s  furnishes 
d a t a  from u\~hich t h e  strength of the  surrounding frozen wall may 
be computetl a s  a n  arch.  An ice wall ten feet thick will be  founti 
sufficiently s t rong  for any case likely to occur, Near  the  bottom 
t h e  freezing extended within the  circle solidly ten feet from t h e  
pipes. It is not known ho\v far it extentled outside, a s  no  borings 
coultl be  m a d e  through it. A test pit w a s  sunk  outsicle t h e  s h a f t  
a s  far a s  the  water  would permit (some fifteen feet), and  from this  
it appeared that  the freezing extentled outwarclly from the plpes 
about  three-fourths a s  far a s  within the  circle. 

T h e  material was  mostly loosened by picks and  chisel bars .  
Powder w a s  used for  blasting for a consitlerable time, bu t  this w a s  
discontinuecl for fear  the concussion might injure the  pipes or  frac- 
ture the  wall. T h e  material was  hoisted out  by ail iron bucket ,  
which also took out  the  water tha t  stood in the unfrozen centre. 
T h e r e  was  no  appreciable inflow of water until the escavation had 
reachetl nearly to the letlge, when a small amount  w a s  noticecl. 

On reaching the  l t d g r ,  it was  tliscoveretl tha t  it w a s  so  fissuretl 
and  clisintegratecl a s  to allow water  to come in under the frozen 
wall a t  a corner in the  vicinity of one of the pipes that  did not  ex- 
tend to  the  letige. T h e  sha l t  w a s  allowecl to  flood, water  being 
purnped into it a t  the same time to  prevent a s  much a s  possible t h e  
flow of  water  through the  opening. A n  eight-inch freezing pipe 
w a s  put in place in the  shaft, the foot being tlirectly a t  the  opening, 
a n d  earth was  piled around it, t h e  purpose being to  freeze t h e  
leak off. T h e n  cold brine w a s  circitlated through the whole system 
of freezing pipes for ten days uninterruptedly, when t h e  water  w a s  
pumped out, a n d  the seain was  found to  b e  quite closed;  but  t h e r e  
wasstill a small amount of percolation through the ledge, requiring 
occasional pumping to  clear the shaf t ;  ice had collected several 
inches thick on t h e  side shaft, and  several feet in t h e  corner,. 
where the  extra freezing pipe w a s  placetl. 

T h e  work of removing the earth which had been thrown in a n d  
the clearing up of the bottom continued for two weeks, when t h e  
water  from the ledge increased a t  such  a rate that  it w a s  decided 
to  lay short  auxiliary freezing pipes against  the leaks a n d  freeze 
the ledge itself. T h i s  w a s  done, the shaft  mas flooded again, a n d  
the  brine circulated thirty days. W h e n  the ivater w a s  pumped 
out, the leakage was  found to be  small, a n d  excavation w a s  pro-
ceeded with. T h e  soft, shaly rock \\,as removed till a hard hear- 


