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                                             INTRODUCTION 

 

As one of the largest mining camps in the United States, Bisbee provided a home for 
imaginative designers of mining equipment. Around 65 mining related patents were applied for, 
and of these a handful were implemented and widely used in mining. Generally, these inventions 
were like the Material Car and Blasting Fuse Spitter and saw adoption largely inside the Warren 
Mining District. The rock drill designs by Charles Hulquist appear to be the most successful and 
developed into the Cochise Rock Drill of the Cochise Rock Drill Manufacturing Company which 
later became part of the Thor Rock Drill line. The following patents achieved, at least, some 
level of success in the Bisbee area: 

• Patent # 1,380,255    Rock Drill Column 

• Patent # 1,651, 479   Blasting  Fuse Spitter 

• Patent # 1,697,824    Clutch for Material Carrier 

• Patent # 1,785,982    Material Carrier 

 Blasting Fuse Spitters, more commonly, called spitter boards were used until the mines 
in Bisbee closed in 1975.  After the blast holes were loaded, the fuses were gathered and placed 
into the slot in the board. Then the fuses were lit and the boards were broken to allow the fuses to 
hang freely. Although, the use of spitter boards was not mandatory, these boards helped organize 
the fuses and prevented the miners from forgetting to light one of the fuses. Spitter boards were 
made in carpenter shop at the Junction mine. Early on, they were made from scrap wood taken 
from dynamite boxes. Later, thin boards were purchased specifically to manufacture them. 

 

                                                                                                                       

 

 

 

 

 

 

Miners in Bisbee using 
“Blasting Fuse Spitters” 
made from wooden 
powder boxes 
C. 1934 



The Material Carrier and the Clutch for the Material Carrier were used in conjunction 
with each other until the early 1950s. In the mines these material cars were called Scott trucks 
after their inventor, John William Scott. These inventions assisted miners in lowering timber and 
were a significant improvement over the early method of loading shaft cages, one timber at a 
time. The heavily timbered stopes in Bisbee used vast quantities of timber which needed to be 
lowered underground. With a Scott truck, the timber would be loaded onto the truck at the 
Junction framing shop and secured. Then the entire load of timber, including the Scott truck was 
lowered underground on the cage. Once underground, the Scott truck was removed from and 
delivered to a timber station and unloaded. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 A Material Carrier after being unloaded from a cage at the Junction Mine 
 C. 1930 
 

 

 

 



Ray P. Saffold’s Drill Column was known locally as the Saffold Bar. Drill columns were 
originally used to support large rock drills called drifters. These unique columns could be set up 
much quicker than a normal column and took an average of only 30 minutes to erect. The dual 
threaded extension is distinctive of his invention and they can be readily identified. Although, the 
use of column-mounted drifters declined, these columns continue to be used to support small 
underground diamond drills. Columns built on his design were used until the end of Bisbee’s 
large scale mining in 1975. Three of the drifters on display at the Queen Mine Tour in Bisbee are 
mounted on Saffold columns.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Charles Hultquist’s rock drill designs were developed into a successful Cochise Rock 
Drill line. These drills found widespread use in both mining and construction. His designs were 
used to develop drifters, jackhammers and stopers. They were popular due to the efficient valve 
design used in the drills. These valves reduced air consumption by as much as 30%. By 1913, 
Charles Hultquist had moved to Los Angeles where he continued to develop designs and patents 
on rock drills. In June 1930, Cochise Rock Drill Mfg Company was sold to Independent 
Pneumatic Tool Company. The model 40 jackhammer continued to be built under the Thor-
Cochise brand until the 1940’s. 

 

Left:  Ray P. Saffold’s 
style drill column with 
mounted drill. 
Bisbee, Az. C. 1920 
 
 
 
Right:  Dual thread 
extension on a column 
in the Queen Mine 
Tour. 



Charles Hultquist’s patents developed in the Bisbee area: 

Patent # 856,877  Rock-Drill Chuck 

Patent # 964,970  Valve ( rock drill)  

Patent # 978,568   Rock-Drill  

Patent # 1,059,539  Rock-Drill 

 

 

 

 

 

 

 

 

 

 

 

 

Advertisement, E&MJ 1914 

 

 

 

Other inventions that were patented saw limited use as they were originally designed, but 
evolved and were adopted in different forms. Patent # 1,317,600 an improvement for a 
jackhammer designed by inventor, Sameul Slack along with W.M. Mclean. This was used for a 
limited time to suspend plugger-style drills so they could easily drill horizontally. Over time, it 
was developed into a simple method where the drill was hung from a chain called the “Mexican” 
setup.   

 Right: A “Cochise” drifter in a 
square set stope. Bisbee Az.  C. 
1914 



Copper Queen Charging plug was an important invention that was never patented.  
Developed in the 1930s, these plugs allowed locomotives to be easily charged and connected to 
the battery power supply. Effective and simple, they remained in use until the end of mining. 
Then, after the mines shutdown, the locomotives from Bisbee were sold to small mining 
companies. Some of these locomotives continued to be used with the Copper Queen plug.  
Unlike, the other mining related inventions, these plugs continue to be used in their original 
function.  Today, all of the locomotives and chargers at the Queen Mine Tour are equipped with 
them. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

With the cessation of large scale mining in 1975 and the last of underground mining in 
1981, the need for creating new devices and methods for mining disappeared.  Also, the 
individuals with the skills and knowledge had moved. It is probable that other patented 
inventions, such as, patent # 1,217,707 for the Pull-Switch for Electric Mine Signals were 
actually adopted and used. Unfortunately, no examples or information was uncovered to support 
the actual employment of the other devices. 

  Above Right:  Copper Queen Charging Plug on a 
locomotive at the Queen Mine Tour. 

 

  Above Left:  Schematics for a Copper Queen 
Charging Plug. 
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