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Wendell Wilson 

For the collector of mining artifacts, colored glass insulators add a particularly attractive accent 
to any showcase full of old brass, nickel, copper and steel mining paraphernalia. Glass insulators 
were first produced in the 1850s for use on telegraph lines, and later were required for telephone 
lines, electric power lines, and other applications. As mines became electrified toward the end of 
the 19th century, underground telephone lines and electric power lines had to be installed to 
operate mine lighting, trolleys, locomotives, cutting machines and pumps. Lines carrying low to 
medium-voltage current throughout a mine required the installation of special insulators into the 
rock or timbering overhead or high along the wall, generally spaced at 15 to 30-foot intervals.  

 

Mine insulators carrying wires in the Speculator mine, Butte, Montana. Dave Johnson collection. 

Mine insulators were designed sturdy to withstand rough treatment and to have minimum 
conductivity that would allow current to leak away. Current leakage can be caused by water 
collecting on the surface of the insulator, so they were sometimes equipped with drip points 
(patented by Ralph G. Hemingray and James C. Gill in 1893) and usually a central drainage 
channel that would draw moisture away. When kept reasonably dry, glass mine insulators gave 
good results up to 5,000 volts. 

Mine insulators have a groove around the waist for the wire and a hole for the anchor pin 
extending from the bottom all the way through a recessed top. For installation they were 
mounted on malleable iron pins hammered into the roof or high up on the wall of the mine, 
suspending the telephone wire or power cable out of the way of miners and ore cars.  
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The collecting of glass insulators of all kinds is a very active and mature hobby today, with 
thousands of enthusiastic collectors, excellent magazines (Crown Jewels of the Wire, founded in 
1969, and Drip Points, published by the National Insulator Association), national and regional 
shows sponsored by the NIA, many reference books, numerous websites, several Facebook 
pages, regular auction availability (especially on eBay, open-wire.com, pole-top, etc.), and even 
problems involving fakes and artificially enhanced (irradiated or dyed) examples to beware of. 
Mining insulators specifically, like other phone pole and power pole insulators, are highly 
collectible. To facilitate discussion and categorization of the many different examples, 
Consolidated Design (CD) numbers were assigned by Woodward (1969) to signify the various 
insulator shapes, regardless of manufacturer or lettering. 

OSYOR PATENT (1894)  

The principal glass insulator design that was specifically invented and produced for mine use has 
been designated the CD 185, patented by David N. Osyor of Columbus, Ohio (“Conductor 
support and insulator,” no. 526,498, September 25, 1894). The design is cylindrical, indented on 
the top and bottom, with a groove for the wire around the waist and a threaded hole running all 
the way through for the anchor pin. The patent application states that the design is for an 
insulator for “electric light wires, trolley lines, &c. ...specially adapted for use in coal mines.”  
He states: 

It is well known that there are serious difficulties to be met with in using the ordinary 
insulators, especially in wet or freezing weather, as the water freezes about the wires and 
short circuits the current, rendering the wire useless and making work over the wires an 
impossibility. Especially is this true in mines when electrical work is going on. My 
invention is designed to overcome these difficulties.  

The through-hole is tapered and threaded for screwing onto the threaded anchor pin. The anchor 
pin is split longitudinally, so that the first half can be driven into a pilot hole drilled in the coal or 
rock, and then the second half is hammered into the hole beside it, acting as a wedge to tighten it. 
Osyor also provided a design for a hanger to be used in certain circumstances, and a pin with a 
90-degree bend for mounting horizontally into a wall while keeping the insulator itself vertical.  

Because mine insulators were designed to be installed overhead (the reverse of the positioning of 
most telephone pole insulators), often in wet mines with dripping water, Osyor provided his 
design with a pin-hole passing all the way through to allow water to drain out the bottom instead 
of running down the outside where the wire groove is. The anchor pins were specially equipped 
with a small drainage port to allow the water to pass harmlessly down through the center of the 
pin and out the bottom.  

Osyor assigned his patent to Joseph A. Jeffrey, president of the Jeffrey Manufacturing Company, 
a specialist in industrial and mining equipment; Jeffrey then subcontracted for the production of 
the insulators through the Hemingray Glass Company. Other manufacturers soon took up the 
design as well.  
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N. Osyor  

David Nevins Osyor, the designer and patentee of the first mine insulator, was born in 
Belleville, Ohio, in 1845, the son of French immigrants Philenia Phelps and Joseph 
Marshall Osyor (Osier), a laborer. In 1860, when Osyor was 15 years old, he was 
working as a farm laborer; two years later he enlisted to fight in the Civil War, serving in 
Company F of the 9th Ohio Cavalry. He rose to the rank of sergeant, and was widely 
reported to have fired the last shot of the war on April 17, 1865. In 1870 he was made a 
life member of Temple Chapter, Royal Arch Masons, and he was also a member of the 
Mt. Vernon, Ohio, Commandery No. 1 of the Kinghts Templar.  

In 1874 Osyor married Emma (or Emeline) Stevenson in Henry, Ohio. The 1880 census 
for Marysville, Indiana, lists him as a saddle-maker, living with Emma and two young 
daughters Lulu and Una (a third daughter, Ona, was born in 1885).  

Osyor was working as an electrician and mining engineer by 1894, and was granted 
patent no. 526,498 on September 25, 1894, for a “Conductor- support and insulator.” It is 
clear from the text of Osyor’s patent that he had already been using his ceiling-mounted 
or wall-mounted glass insulators with their attachment spike in coal mines. The maker of 
his pre-patent prototype insulators remains open to speculation.  

As of 1900, Osyor was still living in Columbus, Ohio, listing himself as an electrical 
engineer. In 1910 he was working as a policeman for the City of Columbus. The 1920 
census for Columbus lists the same family, the daughters unmarried, with David (age 75) 
operating his own electrician business. The 1930 Columbus census shows him living 
alone at the age of 87 (actually 85), listing his occupation as “Technical engineer, 
Radios.” He died in Columbus in 1935, at the age of 90.  

 

At least six suppliers of note are known to have sold Osyor’s CD 185 style of mine insulators: 
(1) the Hemingray Glass Company, (2) the Brookfield Glass Company, (3) the Jeffrey 
Manufacturing Company, (4) the Harloe Glass Company, (5) the Knowles Supply Company, and 
(6) the Mayer & Englund Company. But Knowles did not make their own insulators, Mayer & 
England appear to have obtained theirs from Brookfield, and Hemingray is known to have made 
the insulators for the Jeffrey Manufacturing Company (McDougald, 1972). So it seems likely 
that only Brookfield, Hemingray and perhaps Harloe actually manufactured the CD 185 
insulators. The market for mine insulators was dominated by Hemingray, so Brookfield and 
Harloe examples are quite rare and no positively identified Knowles or Mayer & Englund 
examples have been found.  
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David Osyor Patent, the basis for the CD 185 mine insulator 
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Hemingray CD 185 Mine Insulators  

Hemingray CD 185 mine insulators generally measure around 3.5 x 2.9 inches, though they can 
range from about 3.4 to 3.9 inches tall. The known varieties of embossing on Hemingray CD 185 
insulators produced between 1893 and the 1920s, are shown in Table 1.  

 

“MINE INSULATOR” Smooth bottom (Hemingray CD 185) (author’s collection) 

 

 

“HEMINGRAY – 95” (Hemingray CD 185) (author’s collection) 

 



 6 

 

“SPECIAL MINE INSULATOR” “JEFFREY MFG. CO.” (inverted embossing) Hemingray-made CD 185 
(author’s collection) 

 

 

“SPECIAL MINE INSULATOR” “JEFFREY MFG. CO.” (embossing right-side-up) Hemingray-made CD 185 
(author’s collection) 

 

 

 



 7 

But Which End is Up? 

Interestingly, all examples of the Hemingray, Jeffrey and STAR CD 185 insulators that I have 
measured have a slightly tapered central pin hole that is wider at the bottom or skirt end (30 
mm)—which is the end with drip points—than they are at the top end (27 mm), meaning that the 
anchor pin would have to have been screwed in from the bottom end, not the top as shown in the 
patent. How they could then be installed in the ceiling with drip points pointing downward is a 
mystery. Apparently no one worried about that, as an illustration in the 1909 Electric Services 
Supply Company catalog clearly shows an anchor pin screwed into the end having the drip 
points!  

 

 

 

Illustration in the 1909 Electric Services Supply Company catalog clearly showing an anchor pin screwed into 
the end of the insulator having the drip points, ready for installing in the ceiling of a mine. In that position the 
drip points could not function. The picture shows the insulator embossed with the letters “E.S.S.C.” (Electric 
Services Supply Company) though none are known to have been made with that marking; it was most likely made 
by Hemingray.  
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Table 1.  Some Hemingray CD 185 variations (adapted from Hemingray.info). Distinctive 
features highlighted in bold. 

 

1) HEMINGRAY (front skirt) No. 95 (back skirt) (smooth base, no drip points) 
2) HEMINGRAY (front skirt) No. 95 (back skirt) (drip points) 
3) HEMINGRAY-95 (front skirt) MADE IN U.S.A. (back skirt) (sharp drip points)  
4) HEMINGRAY-95 (front skirt) MADE IN U.S.A. “No.95” blotted out] (back skirt) 

(sharp drip points)  
5) SPECIAL MINE INSULATOR / JEFFREY MFG.CO. (front, above the groove); 

COLUMBUS OHIO / PATENT SEPT. 25 1894. (front skirt) (drip points) (inverted 
embossing)*  

6) SPECIAL MINE INSULATOR / JEFFREY MFG.CO. (front, above the groove); 
COLUMBUS OHIO / PATENT SEPT. 25 1894. (front skirt) (drip points)  

7) SPECIAL MINE INSULATOR / JEFFREY MFG. CO. (front skirt); COLUMBUS OHIO 
PATENT APPLIED FOR (back skirt) (smooth base, no drip points)  

8) SPECIAL MINE INSULATOR / JEFFREY MFG. CO. (front, above the groove); 
COLUMBUS OHIO / PATENT SEPT. 25 1894. (front skirt) (smooth base, no drip 
points)  

9) SPECIAL MINE INSULATOR / JEFFREY MFG. CO. (front, above the groove); 
COLUMBUS OHIO / PATENT SEPT. 25 1894. (front skirt) (drip points) (inverted 
embossing)* 

10) SPECIAL MINE INSULATOR / JEFFREY MFG. CO. (front, above the groove); 
COLUMBUS OHIO / PATENT SEPT. 25 1894. (front skirt) (drip points)  

11) SPECIAL MINE INSULATOR / JEFFREY MFG. CO. (front, above the groove); 
COLUMBUS OHIO / PATENT SEPT. 25 1894. (“APPLIED FOR” blotted out) (front 
skirt) (smooth base, no drip points)  

12) SPECIAL MINE INSULATOR / JEFFREY MFG. CO. (front, above the groove); 
COLUMBUS OHIO / PATENT SEPT. 25 1894. (front skirt) (drip points) (inverted 
embossing)*  

13) **SPECIAL MINE INSULATOR / JEFFREY MFG. CO. (front, above the groove); 
COLUMBUS OHIO / PATENT SEPT. 25 1894. (front skirt) (drip points) 

14) MINE INSULATOR (front skirt) (smooth bottom) 
15) ?No Lettering (suspected in glass but not confirmed; a white porcelain version is known) 

___________________________________________________________________ 
*It has been suggested that in some cases the drip points are on the wrong end, but the 
actual error is that the embossing is inverted. The drip points are always on the thin skirt 
end.  
 
**Many other varieties of blot-outs and spelling errors are known.  
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Hemingray Glass Company  

The Hemingray Glass Company was one of the most productive, innovative and long-lived 
insulator companies in history. The company produced not only glass insulators but also a wide 
range of glassware over its long history as well.  

 

Jeffrey Manufacturing Company CD 185 “special mine insulator” (made by Hemingray) with anchor pin 
screwed into the petticoat end (Electrical Review, August 6, 1904) 

The Hemingray Glass Company was founded in 1848 under the name of Gray & Hemingray, by 
partners Robert Hemingray and Ralph Gray in Cincinnati, Ohio. They started producing 
insulators in the 1850s with the production of lightning rod insulators and "telegraph glasses." In 
1852, they moved their facilities to Covington, Kentucky, and went through several name 
changes in the 1850s and 1860s, finally incorporating as the Hemingray Glass Company in 1870. 
On December 19, 1871, Robert Hemingray patented an improved technique for molding 
insulators, and many of their early insulators are embossed with this date.  

In 1888, Hemingray opened their second glass factory in 
Muncie, Indiana where insulator production continued. On 
May 2, 1893, Ralph G. Hemingray and James C. Gill 
received a patent on drip points, a feature designed to 
break the surface tension of water on the insulators and 
draw it down to drip off the bottom. Many Hemingray 
insulators were embossed with this patent date until well 
into the 1920s.  

In the 1930s, Hemingray was purchased by the Owens-
Illinois Company, and they began producing colorless 
transparent insulators as the "Hemingray Division." They 
also replaced the sharp, conical drip points with rounded 
drip points (though not on mine insulators). In 1937, 
Hemingray manufactured its one billionth glass insulator. 
The last Hemingray insulator was produced in 1967, and 
the Muncie, Indiana factory closed permanently in 1972.  
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Hemingray drip points patent drawing (1893) 

 

 

Brookfield CD 185 Mine Insulator  

The Brookfield Glass Company was one of three or four companies that manufactured CD 185 
mine insulators. The Brookfield CD 185 is characterized by an aqua color and an embossed “B” 
or “B-1” above the wire groove (McDougald and McDougald, 1990). Milholland (1873) lists 
“B” models with and without drip points. Milholland also lists a variation with “BROOKFIELD” 
embossed on the front, though I have not seen one. [NOTE: I have not seen a “B” example of the 
CD 185 either, so I do not know if it is any different from the “B-1.”]  

 

(left) Brookfield CD 185, embossed “B-1” above the wire groove. Bob Berry collection and 
photo. (right) 1912 Brookfield catalog illustration showing the “B-1” below the wire groove. 
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The same cut appears in the 1908 Western Electric catalog. Note the symmetrically concave 
top and bottom.  

Brookfield Glass Company, in Brooklyn, New York and Old Bridge, New Jersey, was the 
producer of a vast number of beautiful insulators cherished by collectors today. Their factory, the 
Bushwick Glass Works, began in 1864 as a bottle manufacturing company located near the 
intersection of Grand Street and Morgan Avenue in the Bushwick area of Brooklyn. James 
Madison Brookfield (1813-1892) was apparently the manager. The owner and founder was 
Martin Kalbfleisch, who also owned the Bushwick Chemical Works, and served as mayor of 
Brooklyn for a time in the 1860s. Brookfield had purchased the Bushwick glassworks from 
Kalbfleisch around 1869. In later years his son William Brookfield and his grandsons joined the 
company as well. 

 

Brookfield CD 185 “B-1” model with split anchor pin as in the Osyor patent. Dan Gauron collection and photo. 

Many types of bottles and jars were made throughout most, if not all, of the life of the company. 
But the demand for glass insulators for telegraph and telephone lines began to increase rapidly in 
the late 1860s, and by the 1880s insulators constituted a large percentage of the company’s glass 
production. Most of the insulators from the Brooklyn plant are of pale blue- aqua color, but a 
smaller number were made in shades of “true” green during this earlier period. Judging from the 
huge numbers still in existence, Brookfield was second only to the Hemingray Glass Company in 
total production of insulators. For approximately 57 years, vast quantities of insulators marked 
“W.BROOKFIELD” or “BROOKFIELD” or just “B” were produced. Recent research by Lee 
Brewer (personal communication) has revealed the heretofore unrecognized depth and 
importance of Brookfield’s manufacturing and automation innovations, not just for glass 
insulators but also for porcelain insulators and bottle making in general. (Lee is working on a 
new book about Brookfield history.)  

Probably some of the earliest insulator styles (circa 1864-1868) were unmarked with a 
manufacturer’s name, and remain unidentified. Brookfield also made insulators for various 
telephone companies, railroads, and electric power companies, sometimes with embossed 
company initials. Brookfield is known to have made more than 100 different types of insulators 
throughout its history; tantalizingly, some of the ones illustrated in their 1912 catalog have never 
found as real examples.  

The Brookfield Glass Company was officially incorporated in 1898 and reincorporated in 1908, 
after the Old Bridge production facility in New Jersey was opened in 1906. (No insulators are 
known marked “Bushwick.”) Much of the later insulators made at the New Jersey location are in 
darker shades of aqua, “teal” and green, including emerald-green and olive-green. Production of 
glass insulators in New Jersey ended in either late 1920 or early 1921 (sources of information 
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vary) but the corporation was officially dissolved in September 1922. (The above is summarized 
from Russell, 2004).  

Brookfield CD 1060 Mine Insulator  

The 1912 Brookfield catalog also contains a diagram of an entirely different insulator, the 
“Brookfield No. 60—Mine Insulator,” which Marion Milholland, publisher of the 1974 reprint of 
the catalog, identified as a CD 1060, a number that may have been given to a ceramic version. It 
looks more like a spool or knob, with a narrower, unthreaded, untapered pin hole and a much 
wider wire groove. No examples are known in glass, though porcelain examples might 
conceivably exist.  

 
 
 
 
 
 
 
 

 
 
 
 
The 1912 Brookfield catalog illustrates a diagrammatic 
sketch of their CD 185 model, called the “Brookfield No. 
59—Mine Insulator.” It has a slightly tapered, threaded 
pin hole, and (unlike the Hemingray examples) is 
vertically symmetrical, with an identically concave top 
and bottom. This and the insulator below were also 
offered in the 1920 Northwestern Electric Company 
catalog, under “Brookfield Glass Insulators.” 

 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

The Brookfield No. 60 Mine Insulator (CD 1060). This has all the 
characteristics of a knob or spool, but was called a glass Mine 

Insulator in the company catalog. No examples are known in glass, 
though they were offered in porcelain in the 1912 and 1920 catalogs. 
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A Note About Knobs —  

Knobs can easily be confused with mine insulators because they have a through-hole for the pin, 
but they were generally not advertised as mine insulators.  

 

Brookfield knob designs with through pin-holes (1912 catalog); not identified as mine insulators. 

The Brookfield catalog also illustrates five other varieties of comparatively small through-hole 
knobs, the No. 1 (= CD 1080), No. 2 (= CD 1104.1, No. 3 (= CD 1104), No. 5 (= CD 1095) 
AND No. 7 (= CD 1087.1), as well as a No. 8 and No. 9 (unillustrated). They measure 2 inches 
or less in height, with pin holes 0.5 to 0.38 inches in diameter.  
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(left) Bunnell break knob (1899, 1902); not a mine insulator.   (right) An unthreaded knob insulator illustrated in 
the 1892 Electric Supply Company Catalog. This is not a mine insulator. 

 

Knowles CD 185 Mine Insulator  

The Knowles Supply Company was a very well-known supplier of electrical construction 
material during the early 1900s. Their offices were located in Boston and New York City, with 
factories in Elmer and Trenton, New Jersey and Somerville, Massachusetts.  

Knowles insulators are known in many designs that were in common use around the turn of the 
century, including some styles embossed “BOSTON.” Knowles did not actually manufacture 
their own insulators, but is suspected of having subcontracted them from Brookfield and perhaps 
from the Novelty Glass Company (1901-1903) in Elmer, New Jersey (Maurath, 2007). Knowles 
insulators may be embossed “KNOWLES” and “PATENTED JUNE.17.1890,” with their 
rectangular emerald-cut logo, or just with the letter “K.”  

The 1902 Knowles catalog lists many different varieties of insulators, including the CD 
185“Mine Insulator.” The catalog illustration shows no embossed lettering, and is depicted as 
part of the “Emerald Glass” line, along with an image of Knowles’ faceted emerald logo, so 
presumably the insulator was colored emerald-green, but Knowles insulators are also known in 
shades of aqua, yellow-green and dark aqua-green. Sadly, no positively identifiable Knowles CD 
185 examples have ever been found, nor has an un-embossed example like the one illustrated in 
their catalog.  
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Knowles Supply Company catalog number twenty, 1902. The same cut appears in a 1906 catalog of the Central 
Electric Company. However, no CD 185 insulators are known that lack any embossing like the one shown in the  
illustration at left, nor are any known to have the typical Knowles embossing (“KNOWLES” or “BOSTON” or 
the patent date or just a “K”).  

 

 

 

 
  

 

 
 
STAR CD 185 insulator, aqua, Author’s collection.          STAR CD 185 insulator, green, D. Anthony collection. 

 
STAR  CD 185 Mine Insulators 

Little is known about the origin of the STAR insulators (those marked only with a raised five-
pointed star). A clue is offered by the 1904-1909 General Electric Company supply catalogs, 
which feature insulators embossed with the five-pointed star. But General Electric (founded in 
1903) is not known to have manufactured their own insulators, and must have subcontracted 
them from another company. William L. Brookfield, a descendant of the Brookfield Glass 
Company’s founder, stated that he believed the insulators embossed with the five-pointed star 
were made at the Brookfield plant at Old Bridge, New Jersey (McDougald, 1999). Woodward 
(1988) relates that General Electric had insulators made for them that were embossed with a 
raised five-pointed star. It seems safe to assume that the embossed five pointed star was intended 
as a seller’s mark (not a maker’s mark) for some General Electric products.  

Brookfield, however, may not have been General Electric’s only source. In 1902 to 1907, glass 
companies in Elmer, New Jersey included the Elmer Glass Works, the Sterling Glass Company 
and the Harloe Insulator Company operating the “Lower Works” and the Novelty Glass 
Manufacturing Company operating the “Upper Works.” In 1980 the dumps of these factories 
were excavated by Ray Klingensmith, who found remnants of star-embossed insulators, so at 
least one of these companies must also have supplied STAR insulators to the General Electric 
Company.  

Price guides show only one embossing design for CD 185 STAR mine insulators although, in 
reality, there are slight variations in dimensions. The insulator has a threaded hole and a smooth 
base made by a two-part mold. No examples have been found with drip points. Colors range 
from aqua to shades of lime-green, yellow-green and a rich, deep green. The star is positioned on 
the skirt, below the wire groove, but it is not always perfectly oriented with one point straight up.  
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Frank Sweis, in this “Star Tracks” web page (Sweis, 2004; insulators.info), provides a wide array 
of observations and speculations about the STAR insulators.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Harloe CD 185 insulator. Bill Kuhar collection and photo. 
 

 

Harloe CD 185 Mine Insulators  

The above example is the only Harloe Insulator Company CD 185 that I have seen. It is 
embossed, as all of their insulators were, with the company logo (superposed letters “H.I.CO.”) 
and address of “HAWLEY. PA. U.S.A.”  

Morton Brock Harloe, the founder of the short-lived company, was born in Poughkeepsie, New 
York in 1862. He attended the Eldridge School in West Virginia, then returned to New York 
where he worked for the detective bureau of the Metropolitan Police force and studied electrical 
engineering. On March 21, 1899, he received a patent on a novel insulator design which he 
marketed as the “Harloe self-tying insulator.” It could hold a wire securely without the use of the 
usual fasteners.  

Armed with additional insulator patents granted in 1901 and 1902, Harloe formed a new glass 
company in Hawley, Pennsylvania, producing bottles and canning jars as well as the standard 
telephone and telegraph insulators. By 1904 the company was running around the clock, 
employing up to 60 men turning out insulators and other glass products. Unfortunately the “self- 
tying insulator,” though it receiving good reviews, was not a successful seller.  

In 1904 the company borrowed $8,000 that it was ultimately unable to repay. They were 
foreclosed upon, and in 1906 the property was sold at a sheriff’s auction for $60, and Morton 
Harlow sold his patents to the Brookfield Glass Company for $2,000 and a royalty of 25 cents 
per thousand insulators they might make. Brookfield then sold a half-interest to the Hemingray 
Company, but it is not known if they ever produced any insulators under the agreement. In any 
case, the CD 185 mine insulator incorporated none of Harloe’s patents and was probably made in 
very limited numbers; today it is extremely rare (McDougald and McDougald, 1990). Harloe and 
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his wife later moved to Winchester, Virginia where he worked as a power company electrical 
engineer. He died in 1926, at the age of 63.  

 
Mayer & Englund CD 185 Mine Insulator  
 

The 1902 catalog of the Mayer & 
Englund Company depicts a 
beautiful rendering of a CD 185 
mine insulator that appears to carry 
an embossed “M&E.CO.” name on 
the skirt, though no CD 185 
insulator so marked has ever been 
found. But, interestingly, a few CD 
252 insulators have been found that 
are marked “KNOWLES / CABLE 
INSULATOR” and “THE / 
M&E.CO. / PHILADELPHIA” on 
the front skirt. Perhaps some CD 
185 examples were made with that 
lettering as well.  

 

 

 

(left) CD 185 mine insulator from the 
1902 Mayer & Englund catalog. The 
same illustration appears in the 1906 
Electric Service Supplies Company 
catalog. No examples are known with 
this embossing  

 

The Mayer & England Company in Philadelphia, founded in 1895 by Charles J. Mayer and Axel 
H. Englund, sold insulators from at least 1901 to 1906. The company specialized in construction 
equipment and supplies for the “railway, light, power and mine trade.” Mayer and Englund also 
became principals in the Electric Service Supplies Company with warehouses in Philadelphia 
and Chicago (Electric Railway Review, 1906). In addition, the Mayer & Englund Company was 
the district representative of the Westinghouse Glass Factory, “manufacturers of a complete line 
of electrical globes, shades, etc. ... and artistic glassware of the most select quality” (and 
insulators, too) (Street Railway Journal, February 1896).  

The Mayer & Englund catalog certainly suggests that they were selling or at least offering CD 
185 insulators, but whether those insulators were made by Brookfield (Knowles’ supplier) or 
perhaps even by Westinghouse, and whether they carried the “M&E.CO.” lettering or not 
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remains unknown. Brookfield is the likely choice, though, since other insulators in the catalog 
appear to be Brookfield products not made by Hemingray.  

 
 

CD 1025 (Charles King Patent) (from Pike, 2017) 

 

CD 1025: King Patent (1901) Mine Insulator  

A far rarer mine insulator model, the CD 1025, is a design apparently based on Patent 667,882, 
granted on February 12, 1901 (applied for in 1900) to Charles K. King of Mansfield, Ohio. It 
describes a “feeder wire insulator” designed “for firm anchorage in the side wall, roof or other 
convenient support in a mine.” The only differences from the CD 185, aside from being 
unthreaded, are the provision for a notch for a locking washer to be attached on the bottom end, 
and a different design for the anchor pin. In the known examples, the top half is flared (a feature 
not present in the patent drawing), and is embossed “PATENT APPLIED FOR” both above and 
below the wire groove. Perhaps the flared top was designed to provide some extra umbrella-like 
protection to keep water from dripping on the wire groove. It measures 3.5 × 3.5 inches. Since its 
discovery in the 1970s, more specimens have surfaced, including pieces from the Hemingray 
dump attesting to manufacture there. Fewer than ten are known.  

Charles Kelley King was born in Calais, Maine in 1867, the son of a wholesale grocer who 
developed an extensive shipping business. He was educated at the Calais Academy and received 
a degree in electrical engineering from Johns Hopkins University, then worked for various 
manufacturing firms before moving to Mansfield, Ohio in 1893 to work as an electrical engineer 
for the Ohio Brass Company. He was elected secretary by 1900, and that same year he also 
applied for his insulator patent—which he must have followed up on to at least a small extent 
since a few examples were manufactured.  

The firm progressed from being a brass foundry to a leading manufacturer of equipment for 
electric railways, coal mines and electric power utilities. By 1910, King had risen to the position 
of vice president, and later was elected president and general manager. By 1930 he had become 
very wealthy, living in a $450,000 (!) Park Avenue home named “Kingwood” with his young 
wife and four servants. By the time he died at the age of 84, in 1952, he was chairman of the 
board of the Ohio Brass Company and also the Canadian Ohio Brass Company.  
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Charles King patent (1901), the basis for the CD 1025 glass mine insulator. 

The 1913 catalog of the Electric Appliance Company of Chicago offers what clearly appears to 
be a variation of the Charles King patent of 1901. The shape of the anchor pin is identical, and 
the four-slotted end face is a metal locking washer as on the patent. The meaning of “semi-
porcelain” is unclear—but they must have been at least part glass. An interesting addition is the 
coil spring to keep the insulator tight and prevent it from rotating out of its slot. In the 
illustration, the insulators are marked either with “O.B.Co.” or a “B” in a circle (as a logo for the 
Ohio Brass Company).  

 
Electric Appliance 
Company catalog 
(1916); showing 
the Charles King 
patent, made or 
distributed by the 
Ohio Brass 
Company, of 
which King was 
president. I know 
of no straight-side 
examples in glass, 
but porcelain 
versions were 
advertised in Ohio 
Brass Company 
catalogs.  
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Hemingray CD 185.2 B.E.L.Co. mine insulator Christian Willis photo 

The Hemingray B.E.L.Co. CD 185.2 Mine Insulator  

A variation of the CD 185 has been designated the CD 185.2. It has been speculated that the 
name “B.E.L.Co.” might stand for the Belmont Electric Light Company of Philadelphia, but no 
one knows for sure. The B.E.L.Co. insulators generally measure about 2.75 × 2.75 inches, and 
are known to have been manufactured by the Hemingray Glass Company (a threaded specimen 
was unearthed at the Hemingray dump in May 2008). Aside from their speculated use in mines, 
these were used in at least two other applications: In 2020, two of them were found as the middle 
insulator on a custom three-insulator bracket. Another specimen has been found with a hook 
attachment. Only a handful are known today.  

OTHER MINE INSULATOR DESIGNS  

 

William Benbow Patent drawing (no examples known in glass) 
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Illustration of the Benbow insulator in the 1915 Electric Supply and Equipment Company catalog. No example 
known in glass. 

Benbow Patent (1902) 

An insulator very similar to the CD 185, but with an unthreaded pin hole and a locking cam on 
the bottom end, was patented by William C. Benbow of Columbus, Ohio (“Wire-insulator,” no. 
696,665, April 1, 1902). The text states that the invention is for the “improvement of insulators 
for mine-wires.” The central pin hole in the insulator has a groove or “key way” along its whole 
length, so that an anchor pin with a single “key-lug” on the end can pass through. The insulator is 
then twisted and the inclined, cam-like back face tightens it up against the key-lug. The groove in 
the hole would also facilitate the drainage of water.  

 

Although no examples are known to exist in glass, the Benbow patented insulator, anchor pin and an alternate 
mounting stanchion were offered for sale in the 1917 catalog of the Central Electric Company in Chicago. It was 

still being offered in the 1924 catalog, so one would think that at least a few were actually made and sold. 
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The basic design concept was copied six years later by George M. Finckel, who filed and was 
granted an essentially identical patent. There is no corresponding CD number because no 
examples are known to exist, although a porcelain version was advertised as well (Electric 
Services Supply Company catalog, 1909). The Finckel Patent is more likely to have been 
manufactured, at least in small numbers, as it appeared in an ad in the Western Electric yearbook 
for 1916 (see below).  

William Coffin Benbow was born near Greensboro, North Carolina in 1869. He listed his 
profession in 1915 (by which time he had moved to Cleveland) as an “engineer-salesman.” He 
died in New Orleans in 1938.  

 

George Finckel Patent (no examples known in glass) 
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Finkel Patent (1908) 
 
The King patent of 1901 is similar to this later Geroge M. Finckel patent (“feeder wire 
insulator,” no. 903,692, November 10, 1908, which also has an unthreaded key-way through the 
central hole and an angled cam-like face for tightening the anchor pin’s “key-lug” via a twist.  
 
Finckel assigned his patent to the Sackett Mine Supply Company of Columbus, Ohio. The patent 
says the anchor pin is to be driven “into the coal or other wall,” verifying its intended use in 
mines.  

George M. Finckel, the patentee, was born in Washington, DC, in 1862 and worked as a lawyer 
and patent attorney in Columbus, Ohio. He died in 1947.  

 
 
The Sackett Mine Supply Company was founded by Herbert R. Sackett (1849-1910), and by 
1910 he had turned the presidency over to his son, Lawrence A. Sackett. Herbert Sackett was 
born in Kingsville, Ohio. At the age of 13 he learned telegraphy, and became a telegraph 
operator for the railroad in Upper Sandusky, Ohio; during the Civil War he served in that 
capacity for the Union Army. He then took business courses at Eastman’s Commercial College 
in Poughkeepsie, and in 1871 was hired as manager of the Atlantic & Pacific Telegraph 
Company in Columbus. He went on to serve as a bookkeeper and telegrapher for a coal company 
for nine years, then established his own coal mining company in Sandrun, after which he served 
as superintendent and manager of several other coal companies. In 1902 he established the 
Athens Electrical Supply Company, then moved the company to Columbus under the name of 
the Sackett Mine Supply Company. The business flourished, with Sackett serving as Secretary 
and Treasurer (Centennial History of Columbus and Franklin County, Ohio by W. A. Taylor, 
1909; and obituary in Industrial World, July 11, 1910). 
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The illustration below of a Sackett mine insulator and anchor pin (after the Finckel patent) is in 
Western Electric’s Electrical Supply Yearbook (1916). It shows embossing on the base: 
“SACKETT PAT’D NOV.10.08”, the date of the George Finckel patent, which he assigned to 
the Sackett Mine Supply Company of Columbus, Ohio. The anchor pin also carries the embossed 
name “SACKETT”. The lettering on the insulator and pin may or may not have been added by 
the artist. In any case, No insulators with the Finckel notch or the “SACKETT” lettering have 
been found, but the ad suggests that some may have been manufactured. 

 

The Sackett “Type A” mine insulator and anchor pin as illustrated in the Western Electric’s Electrical Supply 
Yearbook (1916). It shows embossing on the base: “SACKETT PAT’D NOV.10.08”, the date of the George 
Finckel patent, which Finckel assigned to the Sackett Mine Supply Company. No examples known in glass. 
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Charles Speakman Patent (no examples known in glass) 

 

Speakman Patent (1910)  

A mine insulator with a typical anchor pin design incorporating a drainage groove but with an 
asymmetrical side-slot for the wire was patented by Charles W. Speakman of Monongahela, 
Pennsylvania (“Mine Insulator,” no. 971,322, September 27, 1910). It includes a locking plate on 
the bottom to secure the insulator and prevent rotation about the anchor pin. There is no 
corresponding CD number because no examples are known to exist. 
 

Charles Wilfred Speakman was born in Boston, Massachusetts in 1880, the son of Lizzie and Alf 
Speakman, an engineer. He appears on the 1900 Monongahela, Pennsylvania census as an 
electrician, and is also listed in the Monongahela City Directory as an electrician. On the 1910 
Monongahela census he is listed as an electrician in a coal mine. By 1920 he was the proprietor 
and electrician of the Auto Service Company in Monongahela, but he must have done poorly 
because in 1921 he was sued by Gulf Refining Company for failure to pay for oil and gas he had 
purchased from them. As of 1923 he was listing himself again simply as an electrician. He died 
in Pittsburgh in 1949.  
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Frederic Warren Patent (no examples known in glass) 
 

Warren Patent (1912)  

A through-hole mine insulator patented by Frederic A. Warren of Canon City, Colorado (“Mine-
insulator,” no. 1,031,975, July 9, 1912) is unique in that the power cable runs though the central 
hole in the insulator where the anchor pin would normally go, and the body of the insulator is 
then secured in place by tie wires. Warren describes the problem addressed by this design in his 
text:  

By way of explanation, I will state that in mines, and elsewhere, where falling debris is 
encountered, such falling material frequently engages the wiring of the mine. The wires 
are commonly fastened rigidly to an insulator, and when the falling rock or other material 
strikes the wire, the wire is broken, the insulator is torn down, or the wire is slid forcibly 
along the insulator, thereby stripping the insulation from the wire.  

One of the objects of the present invention is to provide an insulator which will support a 
wire, without interfering with the longitudinal movement of the wire, the construction 
being such that, when falling material strikes the wire, the same will yield longitudinally, 
there being upon the insulator, no element which closely engages the wire, to prevent free 
longitudinal movement thereof.  

In other words, the wire can slide easily through the center hole of the insulator. Of course the 
disadvantage is that every insulator must be strung onto the power cable from the end, like a 
string of beads, before installation can be completed. The mounting bracket is designed for 
attachment to a mining timber by nails or spikes rather than for anchoring into rock.  

Frederic A. Warren was born in Burlington, Vermont, where as a young man he learned the 
machinist’s trade. The 1900 Denver City Directory lists Frederic A. Warren as an engineer for 
the Electrical Engineering & Machinery Company, but he soon left that company. In the trade 
journal Electrical Engineering (1912) he was listed as the General Electrician for the Colorado 
Coal and Iron Company in Canon City, a position he had held since 1900.  
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Pierce Patent showing a cubical insulator with two styles of dual locking wedges (no examples known in glass)  

Pierce Patent (1917)  

The last of the mine insulator patents is that of Frank C. Pierce of Campbird, Colorado 
(“Insulator,” no. 1,213,002, January 16, 1917). Although mining use is not explicitly specified in 
the patent papers, the intention is clear enough, and Campbird was the site of the big Campbird 
mine, so this invention is classed as a mine insulator.  

The unique aspect of this design is that the power cable sits in a side slot and is secured in place 
by wedges. The anchor pin passes through a hole between the two slots for the wedges, at 90 
degrees to the path of the power cable. The insulator has a roughly cubicle shape. Manufacturing 
such a complex object from glass would be a challenging problem for mold makers, which may 
explain why no examples have ever been found, and consequently no CD number assigned to the 
design.  

Frank C. Pierce was born in South Dakota in 1895, the son of a farmer. By 1910 he was living in 
Holly, Powers County, Colorado. By 1917 (when he filed his patent) he was living in Campbird, 
Colorado, location of the famous Camp Bird mine, discovered in 1896 by Thomas F. Walsh, 
who would go on to become one of Colorado's most successful mining men (his daughter, 
Evelyn Walsh McLean, later purchased the Hope Diamond).  
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Robert G. Brown Patent, 1886 

“DUPLEX” OR “PONY” INSULATORS  

The CD 187 and 188 “duplex” or “pony” through-hole insulator designs were patented by Robert 
G. Brown of Brooklyn, New York (patent no. 353,120, November 23, 1886). Small insulators of 
various designs were often called “ponies” just because of their size, and the ones shaped like 
Brown’s patent are sometimes referred to as “Brown’s ponies.” Because of the through-hole they 
are often called “mine insulators” by collectors, although they were intended primarily for use in 
mounting lines on the bottom side of telephone pole cross arms, doubling (thus “duplex”) the 
number of lines a telegraph or power pole could carry.  

 

“Brown’s pony” insulator from the 1912 Brookfield catalog 

They required a through-hole for the same reason that a mine insulator does (water drainage), but 
the usefulness in mines was not mentioned in Brown’s patent (he calls it “for telegraph and 
analogous line wires...to be secured on the lower side of a cross arm”). The CD 185 mine 
insulators are more robust in size and shape, to withstand the rough treatment they were liable to 
receive underground (and indeed most examples are damaged).  
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Other small glass knob or spool-like insulators have been assigned design numbers CD 1049- 
1110. They typically have an unthreaded hole in the center for mounting and a wire groove 
around the outside. They were most commonly used for dead ending a communication or power 
line and are often found mounted on racks on the sides of buildings where the wires enter the 
building.  

Duplex insulators, as mentioned, are all smaller and somewhat less robust than the CD 185, but 
nonetheless were occasionally used in mines. CD 187 and CD 188 models have been found 
around the mining town of Wallace, Idaho, so it is possible that they were used underground 
there. Hemingray 107 and No. 7 pony insulators have actually been collected underground in the 
now-closed Homestake mine in Lead, South Dakota.  

 
 
 

 

 

 

 

 

Hemingray No. 7 (Collected underground)                                 Hemingray CD 187 

The CD 187 is called a "Brown or Duplex Pony Insulator" on page 49 of the 1912 Brookfield 
insulator catalog (listed as their No.73). The CD 188 is called a "Brown or Duplex Deep Groove 
Insulator" and was listed as their "Brookfield No.72" in the catalog. The CD 187 is referred to as 
a Brown's pony, or Duplex Pony in other period catalogs as well.  

CD 186, 186.1 and 186.2 are experimental pieces and no one really knows how they were 
intended to be used. The 1915 Western Electric catalog lists a "Brown duplex locust|oak 
bracket." It is a long pin with threads on either end; the CD 187 Brown's insulator goes on the 
bottom end.  
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PORCELAIN INSULATORS  

Porcelain mine insulators are outside the scope of this article, but most designs of mine insulators 
were made in white porcelain as well as glass. Some, however, were unfortunately never made in 
the much more attractive glass, like this double-groove porcelain-only model offered for sale in 
the 1915 catalog of the Electric Supply and Equipment Company. If only....  
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